Seventeenth Annual Swine Day by Department, Animal Science
South Dakota State University
Open PRAIRIE: Open Public Research Access Institutional
Repository and Information Exchange
South Dakota Swine Field Day Proceedings and
Research Reports, 1973 Animal Science Reports
1973
Seventeenth Annual Swine Day
Animal Science Department
South Dakota State University
Follow this and additional works at: http://openprairie.sdstate.edu/sd_swine_1973
This Report is brought to you for free and open access by the Animal Science Reports at Open PRAIRIE: Open Public Research Access Institutional
Repository and Information Exchange. It has been accepted for inclusion in South Dakota Swine Field Day Proceedings and Research Reports, 1973 by
an authorized administrator of Open PRAIRIE: Open Public Research Access Institutional Repository and Information Exchange. For more
information, please contact michael.biondo@sdstate.edu.
Recommended Citation
Department, Animal Science, "Seventeenth Annual Swine Day" (1973). South Dakota Swine Field Day Proceedings and Research
Reports, 1973. Paper 1.
http://openprairie.sdstate.edu/sd_swine_1973/1
17th Annual 
Swine Day 
November 15, 197 3 
Swine Finishing FaciHty, SDSU 
Department of Animal Science 
Agricultural Experiment Station 
South Dakota State University 
Brookings 
 
 
0 
, � 7 3 
nu.11 
ACKNOWLEDGMENT S 
App reciation is expres sed to the following firms 
who contrib uted to the swine rese arch program this year 
through supplies or research grants . 
American Cyanamid Company , Princeton , New Jersey 
Conunercial Solvents Corporation , Terre Haute , Indiana 
Elanco Products Company , Indianapolis , Indiana 
Hoffman-La Roche Inc . , Nutley , New Jersey 
Merck and Company , Inc . , Rahway , New Jersey 
Mons anto Commercial Products Company , S t .  Louis , Missouri 
Norwich Agricultural Products , Norwich , New York 
Pfizer , Inc . , Terre Haute , Indiana 
South Dakota Pork Council ,  Madison , South Dakota 
T rojan Seed Corn Company , Olivia , Minnesota 
Zip Feed Mills , Inc . , S ioux Falls , South Dakota 
1 
! 
I 
' 
'1 
j 
. l 
, I 
A. S .  
Series 
73-38 
73-39 
73-40 
73-41 
73-42 
73- 4 3  
7 3- 44 
73-45 
73-46 
73-47 
73-48 
73-49 
73-50 
TABLE OF CONTENTS 
Effect of Environment and Feeding Antibacterial Compounds 
During Early Growth on Performance of Growing-Finishing 
Pigs . . . . . . . · · · • · • · · · · · · · · · · 
Blood Meal as a Protein S upplement for Growing-Finishing 
Pigs . • • 
Amino Acid Supplementation of Opaque-2 Corn for Growing 
Pigs . . . . . . . . . . . . . . . . . . . . . . . . . 
Lysine and Methionine Supp lementation of Growing-Finishing 
Swine Die ts . . . . . . . . . . . . . . . . . . . . . . . . 
A Compari son of Opaque-2 ,  Doub le Mutant and Normal Corn in 
Diets for Finishing Pigs • • • • • . • • • • • • • . • 
Why Add Vitamin Supp lements to Diets of Growing-Finishing 
Pigs? . . . . . . . · · · · · · · · · · · · · · . 
Feed Addi tives in Swine Diets . 
Energy Sources in Starter Diets for Early Weaned Pigs . 
Interrelationships of Birth Wei gh t , Farrowing Order , Sex , 
S ti llb irths and Farrowing Time Interval of Pigs . 
All- Corn Ration for Brood Sows During Ges tation . • 
Protein Levels for Lactating S ows • .  
E ffect of Pro tein Consump tion by the Growing Gilt Upon 
Puberty , Ovulation and Rep roduction . 
Effec t  of Lactation Feeding Level on Sow and Pig 
Performance . . • • . . • . • • • . . . . . . . . . . 
5 
10 
1 4  
17  
21 
24  
27  
3 2  
39 
44 
4 7  
51 
58 
'---------------
PROGRAM 
"Saluting the Swine B ui lding and Equipment Indus try" 
T our -- New Research Finishing Facility 
Swine Finishing Housing -- Panel Dis cuss ion 
Pat Lyons, Yankton, Partial s lats 
Darred Unruh, Marion, Total s lats 
Emme t  S tengel, Milbank, Open front-cement s lab 
L .  J .  Kortan, Extension Swine Specialis t, Moderator 
South Dakota Pork Counci l -- Doyce Friedow, S ecretary SDPC, Madis on, 
South Dakota 
Lunch 
Dedication of New Research Facili ties -- Dr . Duane C .  Acker, Dean 
and Director 
Confinement Swine Housing and Management -- Bob Fritschen , Director 
of Swine Res earch and Lives tock Extens ion , N . E .  Univers i ty of 
Nebraska Research S tation, Concord, Nebraska 
Pro tein Alternat ives and Lys ine S upp lementation -- Dr . R .  C .  Wah ls trom, 
Animal S c ie nce Dep artment 
Brucellosis  Herd Validat ion and Swine T . B .  Control Program for 
South Dakota -- Dr. Jim Bailey, Extens ion Veterinarian 
Can We Reduce Baby Pig Los ses? -- George Libal, Animal S cience Department 
Ques tions - Dis cuss ion 
S outh Dakota S tate University 
B rookings, S outh Dakota 
Department of Animal S cience 
Agricul tural Expe riment S tation 
A . S .  Series 73-38 
Effect of Environment and Feeding Antibacterial Compounds During 
Early Growth on Performance of Growing-Fini shing Pigs 
Richard c. Wah ls trom, George W .  Libal, Alan Vogel 
and Richard M. Luther 
It has been recommended by the Food and D rug Adminis tration Task Force that 
antimic robial agents used in clinical medicine be p rohibi ted from use as growth 
p romotants in animals after December 3 1, 1973 .  They have asked for further research 
on the efficacy and safety of these compounds, particularly in the area of development 
of resis tant organisms . Early research conducted at S ou th Dakota and several 
other s tations indicated that the greates t benefit in growth performance o ccurs 
when these compounds are included in rations of young pigs . It was also shown 
that removing an antibiotic from the feed at about 1 00 lb . live weigh t resulted 
in a loss of part of the increased gain by market weigh t . 
The objectives o f  this expe riment were to s tudy the value of several anti­
microbial agents as feed additives when included in the diet o f  young weaned pigs 
for app roximately 5 weeks and to compare the performance of pigs fed in an enclosed 
confinement b uilding with those fed in an outside, open-front b uilding . 
Experimental Pro cedure 
Sixty-f our crossbred pigs that avera ged about 26 lb . were allo t ted t o  two 
replications of four t reatments .  Eigh t pigs, six barrows and two gilts, were 
as signed to each lot . One rep licate of four pens was housed in concrete floored 
pens in a t otally enclosed b uilding, whi le the other replicate of four pens was 
housed in open-front, uninsulated b ui ldings having concrete floored pens and outside 
feeding areas . 
All pigs we re fed the basal diets shown in table 1 .  Antimicrobial compounds 
were a dded to the diets during the firs t 37 days of the experiment and then removed 
and all treatments were fed the unsupp lemented basal diets to termination of the 
experiment at an average weight o f  about 1 85 p ounds . 
The expe rimental treatments for the firs t 37 days were as follows: 
1 .  No additive ( control) 
2 .  200 g furazolidone ( Furox) per ton 
3 .  1 50 g furazolidone, 100 g oxytet racycline and 90 g arsanilic 
acid ( FOA) per ton 
4 .  1 00 g chlortetra cycline, 100 g s ulfamethazine and 50 g penicillin 
(ASP-250) per t on .  
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Results 
The e ff ect of the various ant im i crobi al compounds on growth performance is 
shown in t able 2 .  There were signi fi cant di fferences in average daily gain and 
feed/ gain for the 3 7- day period that antimi crobial compounds were included in 
the diet . Dai ly gains were increased 0 .17, 0 . 30 and 0 . 42 lb . by feeding ASP- 250, 
Furox and FOA, respective ly . Feed effi ciency was als o improved from 6 to 1 2% 
when pigs were f ed these growth p romotant compounds . 
The init ial t reatment during the firs t 37  days did not appear to h ave any 
effect on performance of the pigs dur ing the subsequent 70-day period when all 
pigs were fed the b as al die t . Gains , feed consump tion and feed e fficiency were 
similar for a ll t reatments during this period . The advantage in increas ed gains 
obs erved during the firs t  3 7  days was essentially maintained for the remainder 
of th e experiment . However, when cons idering the entire experiment , average dai ly 
gains for pigs fed th e antimicrob i al compounds were only s li gh tly better than 
thos e of pigs fed the cont rol diets . Daily gains were 1 . 4 2 , 1 . 4 7 ,  1 . 55 and 1 . 48 
for pigs fed th e bas al , Furox , FOA and ASP-250 diets, respectively . There were 
no dif ferences in fee d  e fficiency for the total experimental period . 
The comparis on of pigs housed in total confinement or in open-front b uildings 
is summari zed in table 3 .  No s ignificant differences were found in average dai ly 
gain . However , during the final 70-day feeding period pigs housed in the open­
front buildings consumed s igni ficantly more feed than thos e hous ed in total confine­
ment and they cons umed app roximately 10% more feed daily during the enti re experi­
ment . Less feed was required per lb . of gain when pigs were confined indoors . 
As an average of the experiment , pigs fed in outside l ot s  required 6 %  more feed 
per lb . of gain than those pigs fed in confinement . Thi s experiment was conducted 
from Novemb er 1 to February 16 and the data indi cate that p igs fed outs ide h ad 
t o  uti li ze a part of the energy of their diet for body heat . The p igs appeared 
to compens ate for this by consuming more feed and maintaining their gains equal 
to thos e pigs fed in a b ui lding where temp erature rarely fell below 50° F .  
More feet and leg problems , tail b i ting and poor growth were encountered 
with pigs in the confinem ent house as indi cated by the fact that nine pigs were 
removed f rom this group and only two pigs needed to be removed from the outside 
group . It is not pos s ib le to conclude whether these differences were tot ally 
due to hous ing conditions . 
S ix ty-four weanling pigs were use d in an expe riment t o  s tudy the effects 
of feeding furazolidone, a furazol idone-oxytet racy cline-ars anilic acid mixture 
and a ch lortetracy cline-sulfamethazine-peni cillin mixture for 3 7  days . All of 
the antimicrob ial compounds increase d gains and improved feed efficiency during 
th e 3 7-day period they were f ed . These compounds did not have any carry-over 
eff ect on performance of pigs fed the b asal diet for a subs equent 70-day period . 
Feeding the above compounds for the ini tial 3 7  days of the experiment res ulted 
in ove rall increas es in daily gain from 0 . 05 to 0 . 1 3  pound . 
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Pigs fed in total confinement required less feed per uni t of gain than p igs 
hous ed in open- front buildings and fed in outs i de lots . Gains did not differ 
s ignif icantly among thes e treatments . 
Table 1 .  Composition of B asal Diets (Percent) 
Ground yellow corn 
Soyb ean meal ( 44 %) 
Dical cium phosphate 
Ground limestone 
T ra ce mine ral s alt (0. 8 %  zinc) 
Vitamin premixa 
To 1 25 lb . 
79 . 4  
1 7 . 7  
1 .  7 
0. 5 
0 . 5  
0 . 2  
1 25 to 200 lb . 
89 . 8  
7 . 9 
1. 1 
0 . 5  
0 . 5  
0 . 2  
aProvided per lb . of diet: vitamin A, 1500 IU; vi tamin D, 200 IU; 
riboflavin, 1 . 25 mg; pantotheni c acid, 5 mg; niacin, 10 mg; choline, 
50 mg and vitamin Biz, 7. 5 mcg . 
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Table 2 .  Effect of Feeding Antimicrobial Compounds for 37  Days 
on Performance of Growing-Finishing Pigs 
Control Furox FOA ASP-250 
First 37 days 
Number of pigs 16 1 6  1 6  1 6  
Avg . daily gain, lb .
* 0 . 90 1 . 20 1 . 32 1 . 07  
Avg . daily feed� lb . 2 . 4  7 3 . 04 3 . 20 2 . 79 
Avg . feed/ gain* 2 . 76 2 . 54 2 . 43 2 . 60 
From 37  days to termination 
Number of pigsa 13 13  12  15  
Avg .  daily gain , lb . 1 . 65 1 . 57 1 . 66 1 .  6 7  
Avg . daily feed , lb . 5 . 6 7  5 . 58 6 .0 5  5 . 75 
Avg . feed/ gain 3 . 44 3 . 54 3 . 64 3 . 44 
ComElete t rial 
Number of pigsb 13  13  12  15  
Avg . daily gain, lb . 1 . 42 1 . 47 1 . 55 1 . 48 
Avg . daily feed , lb . 4 . 62 4 .  85 5 . 1 1  4 .  74 
Avg . fee d/ gain 3 . 24 3 . 30 3 . 28 3 . 20 
aEleven pigs were removed during this pe riod b ecause of tail biting , leg 
p roblems and failure to grow . 
bnata adj us ted to include only those pigs that completed the experiment . 
*S ignif icant t reatment differences (P< . 05) . 
**Sign if icant treatment differences (P< . 0 1 ) . 
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Tab le 3 .  Effect of Type of Housing on Growth Performance 
Total confinement 
Number pigs s tarted 
Number pigs finished 
Avg . ini tial wt . , lb . 
Avg . final wt . ,  lb . 
Avg . daily gain,  lb . 
Firs t 37 days 
37 days to end 
Complete trial 
Avg . daily feed , lb . 
Firs t 37  days 
** 37  days to end 
Complete trial 
Avg . feed/gain 
* 
Firs t 37  days 
37 days to end* 
Comp lete trial 
*
significant difference (P< . 05) . 
**significant difference ( P< . 0 1) . 
9 
32 
23 
25 . 6  
1 8 1 . 2  
1 . 10 
1 . 59 
1 . 45 
2 .  77 
5 . 1 7 
4 . 54 
2 . 52 
3 . 25 
3 . 14 
Open-front 
32 
30 
25 . 9  
187 . 2  
1 . 14 
1 . 68 
1 . 50 
3 . 0 1  
6 . 0 4  
5 . 0 3  
2 . 64 
3 . 60 
3 . 34 
South Dakota S tate Univers i ty 
B rookings , South Dakota 
Department of Animal S cience 
Agricultural Experiment S tation 
A . S .  Series 73-39 
B lood Meal as a Protein S upp lement for 
Growing-Finishing Pigs 
Richard C .  Wah ls trom , George W .  L ib al and S teve Robbins 
Soyb ean meal is the basic  ingredient of mos t  protein supplements for swine . 
However, in t imes of high soyb ean meal prices , interes t increases in the value 
of al ternate sources of p rotein . B lood meal is a high p rotein by-p roduct containing 
from 70 to 80% protein . I t  also contains a relatively high level of lysine , the 
amino acid mos t  needed in swine die ts .  On the basis of the analysis of b lood 
mea l ,  one might expe ct it to b e  a good supp lement for swine . Early res earch , 
however, indicated a low diges tib i li ty of protein from b lood meal and also sugges ted 
that lys ine availab ility was reduced . The high temperature used in the process ing 
of b lood meal is  though t to b e  responsible for these decreases in pro tein diges t i­
bility and availab i li ty . 
The objective of the experiment rep orted herein was to determine if b lood 
meal as it is now pro duced could be used as a partial sub s ti tute for soybean meal 
in diets for growing-finish ing pigs . 
Experimental Procedure 
Forty- eigh t crossbred p igs wi th an average weigh t of approximately 5 1  lb . 
we re randomly allo tted to three rep lications of four treatments on the bas is of 
we igh t ,  sex and ances try . Each lot cons is ted of four pigs , two barrows and two 
gilts . The pigs were housed in pens wi th concrete f loors and had access to an 
outside pen where self-feeders were located . 
The 
1 .  
2 .  
3 .  
4 .  
four dietary treatments were as follows: 
Corn-soyb ean meal b as al diet 
Two percent b lood meal rep laced 2% soybean meal 
Four percent b lood meal rep laced 4% soybean meal 
Two percent b lood meal rep laced an equivalent amount 
from soyb ean meal.  
of pro tein 
The compos i tion of the 14% protein grower and 12% finisher diets for the 
four treatments is shown in tab les 1 and 2, respe ctively . The blood meal contained 
ab out 70% p ro tein . Diets we re reduced in pro tein content when the pigs averaged 
120 pounds . The expe riment was terminated at an average weight of approximately 
205 pounds . 
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Res ults ---
Res ults of thi s trial are s ummarized in tab le 3. There were no s tati s ti cally 
s i gnif i c ant diffe rences among treatments i n  ave rage dai ly gain, average dai ly feed 
or feed/ gai n .  S ub stituting either 2 or 4% b lo od meal for s oyb e an meal did not 
affect gains during either the growing or fini shi ng pe riods. Howeve r ,  p ig s  fed 
the d iet of 2 %  b lood meal rep lacing 2% s oyb ean meal (treatment 2) cons umed l e s s  
feed during the growing pe riod and requi red 18% les s feed p e r  unit of gain during 
this p e riod than p ig s  fed the s oyb ean meal diet. This improvement in feed/ gain 
was noted in all three rep li cates. No logi cal exp lanation can b e  offered as to 
why this imp rovement o ccur r ed. A s light reduction in gain occurred in treatment 4 
during the grow i ng phase. The diet fed to treatment 4 contained les s p rote i n  
than did diets fed pigs i n  treatments 2 and 3, that al s o  contained b lood meal , 
b ut was equal in p rotein content to the s oyb ean meal diet fed p ig s  in treatment 1 .  
It is p os s ib le that the de crease in ga in of p igs i n  treatment 4 was the res ult 
of red uced p rot ein avai lab i lity in thi s di et. 
Growth and feed/ gain we re less vari ab l e  b e twe en treatments dur i ng the p eriod 
from 120 lb. to market we ight. For the entire exp e riment , dai ly gain averaged 
0 . 09 lb. more fo r p i g s  fed treatments 1 ,  2 or 3 than fo r t reatment 4 .  Feed/ gain 
dur ing the total p e riod was simi lar for treatments 1, 3 and 4.  H owever , thes e 
p i gs required ab out 10% more feed pe r unit of gain than p ig s  in treatment 2 .  
Barrows gained s ignifi cantly faster than gi lts . Gains for the comp l ete experiment 
were 1.81 and 1 . 57 lb. pe r day fo r barrows and gi lts , re s p e ctively. 
Smmnarv -----"-
P i gs fed diets containing 2 and 4�� b lood me al rep lac i ng an equal amount of 
soybean meal gained at s imilar rates . Feed e ff i ci ency was imp roved when p igs were 
fed the diet of 2% b lood meal, particularly during the early growth peri od and 
when averaged ove r  the ent i re trial. Diets formu lated with 2% b lood meal rep lacing 
an equivalent amount of p rotein from s oyb ean meal re s u lted in s li ghtly reduced 
daily ga ins , but feed effi ciency was not affected. It would app ear from the res ults 
of this exper i ment that up to 4% of s oyb ean meal can be rep laced with an equal 
level of b lood meal without adve rsely aff e cting p i g  pe rforma nce. 
1 i 
Tab le i .  Composition of D iets Fed to izo Pounds (Percent) 
T reatment numb er i z 3 
Ground yellow corn 8Z . 7  8Z . 7  8Z . 7  
Soybean meal (45% )  i4 . 6  iz . 6  io . 6  
Blood meal z .o 4 . 0  
D icalcium phosphate 1 . 5 1 . 5  1 . 5  
Ground limestone 0 . 5 0 . 5  0 . 5  
T race mineral salt (0 . 8% z inc) 0 . 5  0 . 5  0 . 5  
V itamin-ant ibiotic p remixa o .z o .z o .z 
a
P rovided per lb . of diet : vi tamin A ,  1500 IU; vitamin D ,  ZOO IU; 
r iboflavin , i .Z5 mg; pantothenic acid , 5 mg; niacin , io mg; choline , 
50 mg; vitamin Biz• 7 . 5  mcg and chlortetracycline , io mg. 
4 
84 .i 
ii . z  
z .o 
1 . 5  
0 . 5  
0 . 5  
o . z 
Tab le z. Compos ition of Diets Fed from izo to ZOO P ounds (Percent) 
T reatment number i z 3 4 
Ground yellow corn 88 .4 8 8 . 4  88 . 4  8 9  . 8  
Soybean meal (45% )  9 . 0 7 . 0 5 . 0 5 . 6  
Blood meal z .o 4 . 0 z .o 
D icalcium phosphate 1 .4 1 .4 1 .4 1 .4 
Ground limes tone 0 . 5  0 . 5  0 . 5  0 . 5 
T race mineral salt (0 . 8% zinc) 0 . 5 0 . 5  0 . 5 0 . 5 
V itamin-ant ibiot ic premixa o . z o . z o . z o . z 
aP rovided per lb . of diet : vi tamin A ,  i500 IU; vitamin D ,  ZOO IU; 
ribof lavin , i . Z5 mg; pantotheni c aci d ,  5 mg; niacin , io mg; choline , 50 mg; 
vitamin Biz• 7 . 5 mcg and ch lortetracycline , io mg. 
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Tab le 3 .  E ffect of Partial Rep lacement of Soybean Meal 
With Blood Meal in Swine Diets 
T reatment number 1 2 3 4 
Number of pigs 1 2  1 2  1 2  lla 
Avg . ini ti al wt . ,  lb . 5 1 . 6  5 1 . 7 5 1 . 6  5 1 . 8  
Avg . final wt • , lb . 202 . 8  203 . 6  202 . 5  20 1 . 8  
Avg . dai ly gain, lb . 
5 1  to 1 20 lb .
b 
1 . 52 1 . 56 1 . 49 1 . 3 7 
1 20 to 203 lb . 1 . 9 3  1 . 89 1 . 9 6  1 . 85 
51 to 20 3 lb . b 1 .  7 1  1 .  7 3  1 .  7 2  1 . 6 3 
Avg . dai ly feed, lb . 
51 to  1 20 lb . 5 . 1 3 4 .  30 4 . 6 1 4 . 45 
1 20 to 203 lb . 6 . 9 7  6 . 63 7 . 3 7 6 . 8 9  
5 1  t o  203 lb . 6 . 03 5 . 48 5 . 95 5 . 54 
Feed/ gain, lb . 
5 1  t o  1 20 lb . 3 . 38 2 . 76 3 . 15 3 . 25 
1 20 to 203 lb . 3 . 63 3 . 5 1  3 . 76 3 . 7 1 
5 1  t o  203 lb . 3 . 53 3 . 1 8 3 . 48 3 . 4 9 
a
One pig removed, data not included . 
bsignif icant ( P < . 0 1) s ex dif ference . 
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Department of Animal S cience 
Agricultural Experiment S tation 
A . S .  S eri es 73-40 
Amino Aci d Supp lementation of Qpaque- 2 Corn 
for Growing Pigs 
Reid V. Merrill, Richard C .  Wahlstrom and George W .  Libal 
Ten amino acids are required in the diet of the pig . Opaque- 2 corn contains 
h igh er amounts of two of these essential amino acids, lys ine and tryp toph an, than 
normal corn . Res earch has shown that OEaque- 2 corn is generally sup erior to normal 
corn in promoting gains in growing pigs . Dat a also sugges t that pigs require 
les s supp lemental protein when f ed diets containing opaque-2 corn rather than 
normal corn . 
The purpose of this research was to s tudy the adequacy of the essential amino 
aci ds lysine, methionine, tryp tophan, threonine and isoleucine in opaque-2 corn 
diets for young pigs . Rate of gain, feed e ffi ciency and p lasma amino acid levels 
were criteria used to evaluate the diets . 
Experimental Procedure 
E ighty-f our crossbred pigs averaging approximately 2 8  lb . were divi ded into 
21 lots of four pigs each . Each lot contained two b arrows and two gi lts . Th ree 
rep licat e lots received each of the following die tary treatments : 
1 .  Opaque-2 corn 
2 .  T reatment 1 + 0 . 4% L-lysine 
3 .  Treatment 2 + 0 . 25% DL-methionine 
4 .  T reatment 3 + 0 . 05% DL-tryp tophan 
5 .  T reatment 4 + 0 . 1 5% DL-threonine 
6 .  T reatment 5 + 0 . 15% DL-isoleucine 
7 .  1 8% prot ein normal corn-soyb ean meal diet . 
All diets contained s upp lemental vitamins and minerals at levels recommended 
by the National Research Counci l .  Pigs were weighed weekly and feed was wei gh ed 
back at 2-we ek intervals . B lood samp les were ob tained at the end of the 5-week 
feeding period for determination of amino acid levels . 
Results 
Growth performance data are summarized in t ab le 2 .  T reatment means for average 
daily gain we re 0 . 7 3, 0 . 86, 0 . 9 2, 1 .0 1, 1 . 1 7, 1 . 1 9 and 1 . 28 lb . for diets 1 through 
7, resp ect ively . The incre asing growth rates from diets 1 to 7 would indi cate 
that amino acids as added were limit ing and th ere fore diets were bet ter b alanced 
and high er in amino acid content . Diet 7 was calculat ed to be a fully adequate 
normal diet . 
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T reatments did not significantly (P< . 05) affect feed c onsumption, although 
there was a noticeable difference in consumption between the pigs fed diets 1, 
2 and 3 and those fed diets 4, 5 and 6.  T he latter three diets were supplemented 
wi th tryptophan. Average daily feed consumptions were 2 . 8 4, 2 . 88,  2 . 97, 3 . 32,  
3 . 23 ,  3 . 37 and 3 . 17 for diets 1 through 7 ,  respectively. 
F eed effic iency was signi ficantly (P< . 05) affected by treatment. Req uired 
units of feed per unit of gain were 3 . 92, 3 . 3 5, 3 . 21, 3 . 28 ,  2. 76, 2. 8 5  and 2. 48 
for diets 1 through 7, respectively. Largest improvements in feed efficiency 
were noted with lysine and threonine supplementations. 
T he average daily gain and feed efficiency data indic ate that o�aque-2 c orn 
was not improved by isoleucine supplementation. S ince the pigs fed the corn­
soybean meal diet gained at a faster and more efficient rate than those fed the 
opague-2 corn supplemented with five amino ac ids, it is possible that either some 
other amino acid was deficient or that the levels of amino acids used in this 
experiment were not high enough to produce maximum gains. T he need for methionine 
supplementation in opaque-2 c orn diets is also q uestionable. In only one of the 
replic ated lots was daily gain increased when methionine was added to the diet. 
T herefore, it does not appear that it is the second limiting amino acid in opague-2 
c orn diets, if it is in fact deficient. 
P lasma free amino acid levels indicated that lysine was the most needed of 
the five amino acids studied and that the need for methionine and isoleucine sup­
plementation of opaque-2 corn is q uestionable. 
S ummary 
Eighty-four early weaned pigs were fed opaque-2 c orn diets supplemented with 
lysine, methionine, tryptophan, threonine and isoleucine. F rom the data found 
in this experiment it appears that lysine, tryptophan and threonine are the three 
most limiting amino ac ids in opaque-2 c orn. Methionine and isoleucine did not 
appear to be deficient in the opaque-2 corn diet. 
15 
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Table 1. Composi ti on of Diets (% ) 
Treatment 
Ground yellow c orn 
Opaque-2 corn 
S oybean meal (44% ) 
Dicalcium phosphate 
Ground limestone 
Trace mi neralized salt 
Premi x a 
L-lysi ne 
DL-methi onine 
DL-tryptophan 
DL-threonine 
DL-i soleuci ne 
1 2 
96. 2 95. 8 
1. 4 1. 4 
1. 1 1. 1 
0. 5 0. 5 
0. 8 0. 8 
0. 4 
3 4 
95. 5 95. 5 
1. 4 1. 4 
1. 1 1. 1 
0. 5 0. 5 
0. 8 0. 8 
0. 4 0. 4 
0. 25 0. 25 
0. 05 
5 6 7 
69. 5 
95. 4 95. 2 
26. 7 
1. 4 1. 4 1. 4 
1. 1 1. 1 1. 1 
0. 5 0. 5 0. 5 
0. 8 0. 8 0. 8 
0. 4 0. 4 
0. 25 0. 25 
0. 05 0. 05 
0 . 15 0. 15 
0. 15 
aP rovided 1536 IU of vi tamin A ,  3 54 IU of vi tamin D,  1. 6 mg of ri boflavi n, 
6. 4 mg of pantothenic aci d, 12. 8 mg of ni acin,  64 mg of c holi ne, 9. 6 mc g 
of vitami n B 12 and 125 mg CSP -250 per lb. of diet. 
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Lysine and Methionine S upplementation of Growing­
F inishing S wine Diets 
Richard C. Wahlstrom and George W. Libal 
Lysine and methionine have long been considered to be the two most limiting 
amino acids in corn-soybean meal diets for swine. Research conducted at the S outh 
Dakota Experiment S tation and elsewhere has shown lysine to be the most limiting 
amino acid in these diets. However, the need for methionine is more questionable. 
The increase in price of soybean meal and other supplements has caused renewed 
interest in the possibility of supplementing low protein com-soybean meal diets 
with amino acids for more economical swine production. 
The objectives of this exp eriment were to determine the effects of lysine 
and methionine supplementation of 14% protein swine growing diets and 11% swine 
finishing diets on rate of gain, feed efficiency and carcass development. 
Experimental P rocedure 
This experiment consisted of two trials using 120 crossbred pigs in each trial. 
The pigs averaged 3 0.0 and 3 8 . 5 lb. initially and in each trial were allotted 
to three replications of seven treatments on the basis of litter, sex and weight. 
Each lot consisted of five pigs, two barrows and three gilts in trial 1 and three 
barrows and two gilts in trial 2. They were housed in uninsulated, wood frame 
houses with concrete floors and connecting concrete lots where self-feeders and 
waterers were located. 
The experimental treatments were as follows: 
1. 17% protein diet to 110 lb. ' 14% protein diet 110 to 205 lb. 
2. 14% protein diet to 110 lb. ' 11% protein diet 110 to 205 lb. 
3 .  14 and 11% diets plus 0 .1% L-lysine 
4. 14 and 11% diets plus o. 2% L-lysine 
5. 14 and 11% diets plus 0 . 2% DL-methionine 
6. 14 and 11% diets plus 0. 2% lysine and 0 . 2% methionine 
7. 14 and 11% diets plus 0. 2% lysine and 0 . 4% methionine. 
The composition of the corn-soybean meal diets is shown in table 1. The 
pigs were removed from their respective treatments at individual weights of about 
205 lb. and slaughtered at the University Meats Laboratory. Carcass data obtained 
were back fat thickness, carcass length, loin eye area, percent ham and loin and 
percent moisture, fat and protein in the loin muscle. 
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Results 
S ummaries of the daily gain, feed per gain and carcass data are presented 
in tables 2,  3 ,  and 4, respectively. Average daily gains did not differ signifi­
cantly between treatments during the growing or finishing periods. However, during 
the early growth period pigs gained 1. 47 lb. per day when fed the 17% protein 
diet and 1. 3 8  lb. daily when fed the 14% protein diet or the 14% diet with only 
methionine. T he addition of 0. 1% L-lysine to this diet resulted in pig gains 
of 1. 47 lb. daily. T his was eq ual to gains of pigs fed the higher (17% ) protein 
feed. During the finishing period pigs fed the low protein diet with 0. 2% methio­
nine grew at the slowest rate. 
F eed efficiency data also indicated a slight but insignificant advantage 
for the 17% protein diet or the 14% diet with 0. 1% lysine compared to the unsup­
plemented 14% protein diet during the growing period. However, there were significant 
(P< . 01) treatment differences in feed efficiency during the finishing period and 
for the total period. P igs fed the 11% protein diet or this diet with methionine 
req uired 4. 3 2  lb. of feed per lb. of gain during the period from 110 to 205 lb., 
while pigs receiving the other dietary treatments req uired from 3 . 72 to 4. 08 lb. 
of feed per lb. of gain. About 12% more feed was req uired when pigs were fed 
the low protein dietary seq uence (14-11% ) without lysine supplementation than 
when pigs were fed the 17-14% protein diets. T he addition of 0. 1% lysine to the 
14-11% protein diets reduced feed req uirement by about 9% compared to the unsup­
plemented 14-11% protein diets. 
T here were no large differences in carcass measurements, although loin eye 
area and percent ham and loin were lowest for pigs fed the 14-11% protein diets 
alone or with methionine only. T his would indicate that these diets did not support 
maximum lean muscle development. There was also significantly more fat and less 
protein in the muscle tissue of pigs fed these two diets. 
T wo hundred forty crossbred pigs were used to study protein, lysine and methionine 
needs of growing and finishing pigs. P igs fed a 14% protein, corn-soybean meal 
diet from 3 0  to 110 lb. gained slightly slower and req uired more feed per lb. 
of gain than pigs fed 17% protein diets or the 14% protein diet supplemented with 
0. 1% lysine. Rate of gain from 110 to 205 lb. did not differ when pigs were fed 
14 or 11% protein diets. However, pigs fed the 11% protein diet req uired significantly 
more feed per gain than those fed diets of 14% protein or 11% protein supplemented 
with lysine. Methionine supplementation did not improve the low protein diets 
during either the growing or finishing periods. Fat content of the loin muscle 
was increased significantly, and protein content, loin eye area and percent ham 
and loin were decreased when pigs were fed the low protein (14-11% ) dietary seq uence 
without supplemental lysine. T hese data suggest that lysine was deficient in the 
14% diet for best performance of pigs from 3 0  to 110 lb. and in 11% diets fed 
to pigs from 110 to 205 pounds. 
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Table 1. Composition of Diets (Percent) 
Ingredient 
Ground yellow corn 
Soybean meal (44%) 
Dicalcium phosphate 
Ground limestone 
Trace mineral salt (0,8% zinc) 
Vitamin-antibiotica 
Amino acids, %b 
Lysine 
Methionine 
17 
74.0 
23.0 
1. 7 
0.5 
0.5 
0.3 
0.84 
0. 26 
Percent Protein 
14 
82.0 
15.0 
1. 7 
0.5 
0.5 
0.3 
0.66 
0.23 
11 
90.7 
6.3 
1. 7 
0.5 
0.5 
0.3 
0.43 
0.19 
aProvided per lb. of diet: vitamin A, 1050 IU; vitamin D, 200 IU; 
riboflavin, 1.45 mg; pantothenic acid, 5.0 mg; niacin, 10 mg; 
choline, 50 mg; vitamin Biz, 7.5 mcg and tylosin, 10 mg. 
bPercent of air-dry diet. 
Table 2. Effect of Lysine and Methionine on Average Daily Gain, Lb.
a 
Treatmentsb 
1. 17-14% protein 
2. 14-11% protein 
3. 0.1% lysine (Ly) 
4. 0. 2% Ly 
5. 0.2% methionine (M) 
6. 0.2% Ly + 0.2% M 
7. 0.2% Ly+ 0.4% M 
34-110 lb. 
1.47 
1.38 
1.47 
1.39 
1. 38 
1.44 
1.47 
110-205 lb. 
1.88 
1.84 
1.88 
1.93 
1.69 
1.90 
1. 78 
34-205 lb. 
1.66 
1.59 
1.66 
1.64 
1.50 
1.65 
1.62 
aSix replicates of 5 pigs each per treatment. Avg. initial wt., 34.2 lb. 
bDietary protein changed at 110 lb. 
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Table 3 .  Effect o f  Lys in e  and Methionine on Feed Per Gain 
Treatment 34- 1 10 lb . 1 10-205 lb . 34-205 lb . 
1. 1 7- 1 4% p rotein 2 .8 1  3 .  72 3 . 30 
2 .  1 4- 1 1% p rotein 2 .99 4 . 32** 3 . 73** 
3 .  0 . 1% Ly 2 . 83 3 .88 3 . 4 1 
4 .  0 . 2% Ly 2 . 9 4  3 .88 3 . 47 
5 .  0 . 2% M 2 . 94 4 . 32** 3 . 70** 
6 .  0 . 2% Ly + 0 . 2% M 2 .94 3 . 79 3 . 40 
7 .  0 . 2% Ly + 0 . 4% M 2 .85 4 .08 3 . 5 1 
** 
S ignificant (P< . 0 1) . 
Table 4 .  Effect of Lys ine and M ethionine on Carcass Character ist ics 
Backfat Leng th Loin eye area Ham-loin Fat P rotein 
Treatments in . in . sq . in . % %a %
a 
1 .  1 7- 14% p ro tein 1 . 27 29 . 8  4 . 66 40 . 3  3 . 78 22 . 7 1  
2 .  1 4- 1 1% p rotein 1 . 35 29 . 9  4 . 42 39 . 3  6 .66 2 1 . 68 
3 .  0 . 1% Ly 1 . 38 3 0 . l  4 .  76 39 . 8  4 . 64 22 . 56 
4 .  0 . 2% Ly 1 . 31 30 . 0  4 . 70 39 .8 3 .  79 22 . 78 
5 .  0 . 2% M 1 . 37 30 . l  4 . 37 38 . 8  6 . 0 2  2 1 . 89 
6 .  0 . 2% Ly + 0 . 2% M 1 . 33 29 . 9  4 .84 40 . 6  3 . 75 2 2 . 60 
7 .  0 . 2% Ly + 0 . 4% M 1 . 30 29 . 9  4 . 66 39 . 9  3 . 78 22 . 52 
aS ignificant treatment difference (P< . 0 1) . 
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A Comp arison of Opaque-2 ,  Double Mutant and 
Normal Corn in Diets for Finishing Pigs 
Richard C .  Wahlstrom and George W .  Libal 
One of the amino acids required in the diets of p igs is lys ine . Regular corn 
varieties contain app roximately 0 . 25% lysine , while the requirement for optimum 
grow th of the pig is about 0 . 8% for the weanling pig and 0 . 5% for the finishing 
pig from 125 lb . to market weight . Therefore , corn mus t be supplemented with 
protein supplements that contain much higher levels of lys ine in order to ob tain 
bal anced diets . A few years ago s cientis ts dis covered that corn containing a gene 
called Opaque-2 contained from 50 to 100% more lysine and about 50% more tryp tophan , 
another essential amino acid , than normal corn . This corn is now known as opaque-2 
corn and has been shown to be superior to regular corn when fed to pigs . More 
recently another gene , Floury 2 ,  has been incorporated along with the Opaq ue-2 
gene to form a corn called Double Mutant . 
The obj ective of this experiment was to compare the performance of finishing 
pigs fed normal , opaque-2 or double mutant corn without supplemental p ro tein with 
that of pigs fed a normal com-s oyb ean meal diet from 1 30 to 200 lb . in weigh t .  
Experimental Procedure 
Sixty crossbred gilts averaging app roximately 132 lb . were allotted to three 
replications of four treatments . Pigs were housed in uninsulated , wooden houses 
placed on concrete and had access to concrete outs ide lo ts where feeders and waterers 
we re located . The expe riment was conducted during January and February . 
The four treatments were as follows : 
1 .  Normal corn diet 
2 .  Opaque-2 corn die t 
3 .  Double mutant corn die t 
4 .  Normal corn-soyb ean meal diet . 
The compos ition of the diets is shown in table 1 .  All diets were supplemented 
w ith minerals and vitamins . The three corns were all of the same variety and 
differed only in the genes incorporating amino acids . Lysine content was 0 . 28 ,  
0 . 39 and 0 . 37% for the normal , opaque-2 and double mutant corns , respectively . 
The corn was ground , mixed w ith the other ingredients and self-fed.  
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Results and Dis cussion 
A summary of the pe rformance of the pigs in this experiment is shown in table 2 .  
Gil ts fed the normal corn diet without protein supplement gained at the slowes t 
rate,  1 . 32 lb . per day . Pigs fed the higher lysine corns , opaque-2 and double 
mutant , gained about 14% fas ter ( 1 . 50 lb . pe r day) , while feeding a corn-soybean 
meal diet resulted in the fas tes t gains of 1 . 59 lb . per day . 
Feed eff iciency also was the bes t  for p igs fed the corn-soybean meal diet . 
However,  pigs fed the opaque-2 corn were nearly as efficient as they required 
4 . 24 lb . of feed per lb . of gain which was only 1 . 9% more than the 4 . 16 lb . of 
feed per lb . of gain required by pigs fed corn-soy diets . Feed/gain ratios for 
pigs fed the normal corn and double mutant corn diets were 4 . 84 and 4 . 40 ,  respec­
tively . 
Summary 
Sixty pigs were fed die ts of normal , opaque-2 or double mutant corn supplemented 
with minerals and vitamins but without supplemental p rotein from 1 32 to 200 pounds . 
G ains we re increased from 1 . 32 to 1 . 50 lb . per day by feeding the higher lysine 
corns (opague-2 and double mutant) . However , these corns do not contain adeq uate 
lys ine to support optimum gain as pigs fed a corn-soy diet gained at the fas tes t 
and most efficient rat e .  Feed/ gain was only slightly reduced when opaque-2 co rn 
was fed . 
aProvided per lb . of die t : 1 500 IU vitamin A; 350 IU vitamin D; 
1 . 25 mg riboflavin; 5 mg pantothenic acid; 10  mg niacin; 50 mg choline; 
7 . 5  mcg vitamin B 1 2  and 5 mg oxy tetracycline . 
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Table 2 .  Results of Feeding Opaque-2 and Double Mutant Corn to Finishing Pigs 
Corn 
Normal 02ag,ue-2 Double Mutant Corn-Soy 
Number of pigsa 1 5  1 5  1 5  1 5  
Avg . initial w t . , lb . 1 32 . 2  1 3 2 . 3  1 32 .  3 132 . 3  
Avg . final w t . , lb . 1 98 . 9  20 1 . 3 201 . 6  202 . 5  
Avg . daily gain , lb . 1 . 32 1 . 50 1 . 50 1 . 59 
Avg .  daily fee d ,  lb . 6 . 4 1  6 . 36 6 . 58 6 . 64 
Feed/ gain 4 . 84 4 . 24 4 . 40 4 . 1 6 
&rhree lots of 5 pigs each per treatment . 
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Why Add Vitamin Supplements to Die ts of Growing-Finishing Pigs? 
Richard c. Wahlstrom, George W .  L ib al , Alan Vogel and Richard M. Luther 
A great deal of variation appears to exi s t  in the amount of supplemental 
vitamins that are added to diets for growing-f inishing p igs . Many pigs are fed 
diets that do not con tain any supplemental vitamins , others receive diets containing 
levels of vitamins that meet the recommendations of the National Research Council 
(NRC) and s till others are fed diets containing levels of vitamins considerably 
h igh er than the NRC recommended levels . This expe riment was conducted to determine 
the value , if any , of recommended and excess levels of vitamins in growing-finishing 
pig diets . 
Expe rimental P rocedure 
S eventy-two crossb red pigs averaging about 35 lb . were allotted to three 
replications of three treatments on the bas is of weight ,  s ex and ances try . Each 
lot was composed of four bar rows and four gilts . The pigs were hous ed in a confinement ,  
slot ted floor building . The 5 x 1 6  foot pens of each replicate varied in slot ted 
floor are a .  Floors were totally slot ted in the pens of replicate 1 ,  25% slot ted 
in pens of replicate 2 and 50% slot ted in pens of replicate 3 .  
The compos itions of the corn-soybean meal bas al diets , which were self-fed , 
are shown in t able 1 .  The diets were changed from 15% p rotein to 1 2% p rotein 
when pigs averaged approximat ely 125 pounds . 
The 
1. 
2. 
3. 
three 
Basal 
Bas al 
Basal 
t reatments were as follows: 
diet , no added vitamins 
diet plus recommended levels of vi tamins 
diet plus excess levels of vitamins . 
The compos i tions of the vitamin supplements are shown in t able 2 .  The supplement 
used in t reatment 2 supplied vitamins at levels n ear those recommended by the 
NRC , while the supplement used in treatment 3 supplied 20 times the levels of 
vitamins A and D and 5 times the levels of B vi tamins that were added to t reatmen t  2 .  
Results 
Perf ormance data for this experiment are shown in table 3 .  P igs in t reatment 1 
that were fed the bas al die t without supplemental vitamins grew at a slower rate 
during both the growing and finishing phases than pigs fed supplemental vi tamins . 
This slowe r  growth was accompanied by a reduced feed intake and slightly increased 
feed requirement . Average daily gain s  up to an average pig weight of 1 25 lb . were 
1 . 31  for p igs fed the unsupplemented diet and 1 . 5 1  and 1 . 48  lb . for pigs receiving 
the vitamin supplemented diets . However , after 125 lb . the differen ce in gains 
was greater as the unsupplemented p igs gained only 1 . 26 lb . per day compared to 
1 . 6 3  and 1 . 57 lb . per day for p igs fed vitamin supplemented diets . This l arger 
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differen ce in gains is prob ably a reflection of the greater differen ce in feed 
consumpt ion . During the growing phase ,  pigs fed supplemental vitamins consumed 
approximately 0 . 36 lb . more feed daily and during the finishin g  phase they 
consumed about 0 . 9 5  lb . more feed daily than pigs that were fed the diets without 
vitamin supplementation . There was a greater variation in performance of pigs 
in t reatment 1 than in the other two t reatments . This could indicate s ome difference 
in individual pig requirements for vitamins and it is also possible that thes e 
pigs were more s usceptible to certain stress conditions . Four pigs had to b e  
removed from this treatment compared to three pigs in treatment 2 and none in 
t reatment 3 .  
There we re n o  advantages in growth rate or feed/gain by increasing vi tamins 
above the NRC recommended levels . Performance was s imilar for thes e two vitamin 
s upplemented treatments during both the growing and finishing periods . 
Swnmary 
Seventy-two weanling pigs we re use d  in an experiment to s tudy the effect 
of supplemental vitamins added to a com-soybean meal diet . Pigs fed supplemental 
vitamins gained about 1 8% fas ter and required 3% less feed than pigs that did 
not receive a vitamin supplement . Feed consump tion was significan tly lower for 
pigs fed the unsupplemented diets . There was no advantage of increas ing the vi tamin 
levels over NRC recommended levels . 
T able 1 .  Compos it ion of Bas al Diet (Percent) 
Ingredients 
Ground yellow corn 
Soyb ean meal (44%) 
Dicalcium phosphate 
Ground limes tone 
T race mineral s al t  ( 0 . 8% zinc) 
P remix 
25 
To 125 lb . 
79 . 4  
17 . 7  
1 . 7  
0 . 5  
0 . 5 
0 . 2  
125  to 200 lb . 
89 . 8  
7 . 9 
1 . 1  
0 . 5  
0 . 5  
0 . 2  
11i . 
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T able 2 .  Vitamins Added Per Poun d  of Diet 
Treatment 
1 2 3 
Vitamin A ,  IU 0 800 1 6 , 000 
Vitamin D ,  IU 0 90 1 , 800 
Vitamin E ,  IU 0 5 10  
Riboflavin , mg 0 1 . 25 6 . 25 
Pantothenic acid , mg 0 5 2 5  
Niacin , mg 0 10  50 
Choline , mg 0 50 250 
Vitamin s 1 2 , mcg 0 7 . 5  3 7  . 5  
T able 3 .  Effect o f  Vitamin Supplementation on Performance 
on Growing-Fin ishing Pigs 
Number of pigsb 
Avg .  initial wt . ,  lb . 
Avg .  final wt . , lb . 
Growing phas e 
Avg .  daily gain , lb . 
Avg .  daily feed ,  lb . 
Feed/ gain 
Finishing phase 
Avg .  daily gain , lb . 
Avg .  daily feed , lb . 
Feed/gain 
Growin g and finishing 
Avg .  daily gain , lb .
d Avg . daily feed , lb . 
Feed/gain 
1 
20c 
35 . 4  
1 74 . 2  
1 . 31 
3 . 9 1 
3 . 04 
1 . 26 
5 . 24 
4 . 40 
1 . 30 
4 . 36 
3 . 4 1 
T reatmenta 
2 
2 l c 
35 . 6  
1 99 . 2  
1 . 5 1 
4 . 30 
2 . 89 
1 . 63 
6 . 20 
3 . 89 
1 . 55 
5 .0 9  
3 . 32 
3 
24 
35 . 3  
1 9 8 . 2  
1 . 48 
4 . 25 
2 . 86 
1 . 5 7  
6 . 1 7 
3 . 9 2  
1 . 5 2  
5 . 0 1  
3 . 29 
�reatment 1 ,  no added vitamins; treatment 2 ,  recommended levels and 
t reatment 3 ,  excess levels of vi tamins . 
bThree replicates of 8 pigs each per treatment .  
cTwo pigs died , three removed for rectal prolapse and two for leg 
we�nes s . 
S ignificant treatment differences (P< . 05) . 
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Richard C .  Wahls trom , George W .  Libal , Alan Vogel 
and Richard M .  Luther 
The use of antib iotics and synthetic antib acterial compounds for therapy 
and p revention of bacterial diseases as we ll as their use for growth promotion 
of swine is well known . There is a cons tant search for new compounds , particularly 
those not used for humans , that will satisfy the needs of the swine producer . 
This pas t  year a new syn thetic antibacterial agent has been approved by the Food 
and Drug Administration . This compound is carbadox and is marke ted under the 
t rade name of Mecadox . This compound has a withdrawal time of 10 weeks; therefore , 
it  is recommended to be fed only to a weight of 75 pounds . 
An experiment was conducted at the Cornbelt Research and Extens ion Center 
near Beresford , South Dakota,  to determine the effectiveness of Mecadox and other 
feed additives fed for a 5-week period , to study the effect of withdrawal of feed 
additives at this time on future growth perf ormance and to study the effect of 
the antibiotic tylosin when fed during the finishing period . 
Experimen tal P ro cedure 
Ninety pigs were allotted to three rep lications of five treatments for the 
initial 5-week s tudy . Each of the 15 lots consis ted of three barrows and three 
gilts . Initial weigh ts varied among rep licates and were app roxima tely 33, 25 and 
19  lb . for repli cates 1 ,  2 and 3, respectively . The pigs were house d in a total 
confinement building in pens 5 feet by 16 feet . 
The pigs were self-fed the basal die t  shown in table 1 .  The feed additives 
that were included in the basal ration for the five treatments were as follows: 
1 .  No additive ( control) 
2 .  5 0  g Mecadox per ton 
3 .  1 00 g furazolidone ( Furox) per ton 
4. 100 g furazolidone , 100 g oxytetracycline and 9 0  g arsanilic acid 
( FOA) per ton 
5 .  100 g ch lortetracycline , 100 g s ulfamethazine and 50 g penicillin 
(ASP-250) per ton . 
After 5 weeks on the above die ts the pigs were reallo tted within treatmen ts 
from the three replicate lots of six pigs to two replicate lots of ei ght pigs 
each . One barrow and one gilt were removed from each of the five treatments in 
order to eq ualize numb ers in all rep licates due to the loss of four pigs during 
the previous 5-week treatment period . One lo t of pigs from each of the five previous 
t reatments was fed the bas al diet and the other lot received the basal diet supplemented 
wi th 20 g of tylos in per ton of die t .  This part of the experimen t was conducted 
for 84 days . The average final weight of pigs was approximately 185 pounds . 
27 
- 2 -
Results � ��  
T ab le 2 summarizes the growth performance of pigs during the initial 5-week 
period . The data are p resented for each rep licate to show differences observed 
due to differences in initial weights . There were significan t  (P< . 0 1) differences in 
average daily gains . All of the pigs fed the various feed additives grew at a 
fas ter rate than those fed the basal die t .  Increases in gain were 9 ,  20 , 20 and 
27% when p igs we re fed Furox , Mecadox , FOA or ASP-250, respectively . A significant 
diff erence in rates of gain was also observed between rep licates as the heavier 
pigs grew at the fas tes t rate . Rate of gains for the 5-week period were 1 . 3 1 ,  
1 . 09 and 0 . 94 lb . per day for pigs having ini tial weights of 33 , 25 and 19 lb . ,  
respectively . 
An average of about 0 . 3  lb . more feed was consumed daily by pigs fed the 
various feed addi tives than was consumed by pigs fed the basal die t .  There also 
was a significant (P< . 0 1) difference in feed consump tion between replicates . Feed/ gain 
was not sign ificantly different , although pigs fed FOA , ASP-250 or Mecadox were 
more efficient in fee d  conversion than those pigs fed the basal diet or the Furox­
supplemented die t .  
The results of the second phase of this experiment ,  involving feeding tylos in 
to pigs that had b een fed the various feed addi tives for a 5-week period as dis cussed 
previously , is shown in tab le 3 .  There were n o  s ignifican t  differences in daily 
gains , although pigs fed tylosin gained 0 . 0 7  lb . per day faster than those fed 
the basal diet . Pigs fed tylos in gained fas ter when they received a feed addi tive 
in their diet during the ini tial 5-week period than did pigs fed tylosin following 
a nonaddi tive die t .  When the feed additive was removed from the diet after 5 
weeks , there was no carry-over effect of the addi tive on rate of gain excep t for 
pigs that had received ASP-250 previous ly . These pigs gained about 0 . 1 5 lb . per 
day fas ter than the other pigs fed the basal diets from 6 6  to 1 86 pounds . Of the 
pigs receiving tylos in, the fas tes t gains were also by those pigs fed ASP-250 
p reviously . 
Previous t reatment affected feed consumption during the final period . More 
feed was consumed daily by pigs that had previous ly been fed feed containing FOA 
or ASP-250 . This might have been due , in part at leas t ,  to the fact that thes e 
pigs were heavier when placed on these diets and continued to gain fas ter . Thus , 
an increase in feed consump tion would be expected . S ignifican tly less feed per 
gain was required by pigs fed tylos in during the final 84-day period . Pigs fed 
tylosin required only 3 . 09 lb . of feed per lb . of gain compared to 3 . 33 lb . of 
feed for those pigs fed the bas al die t .  
Summary 
Nin ety weanling pigs were used in an experiment to s tudy the effects of feeding 
furazolidone , Mecadox , a furazolidone-oxytetracycline-arsanilic acid ( FOA) mixture 
and a chlortetracycline-sulfamethazine-penicillin (ASP-250) mixture for 5 weeks . 
Eighty of these pigs were then reallot ted to s tudy the effect of the previous treatmen t 
on the response of pigs to tylosin . The expe riment was terminated af ter 84 days 
on these die ts when the pigs averaged 1 86 pounds . 
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A significant improvement in gain was ob served during the initial 5-week 
period when feed additives were included in the diet . Pigs fed the diets containing 
additives consumed more feed daily and were more efficient in feed convers ion 
excep t for the pigs fed Furox . 
Pigs fed tylosin gained slightly fas ter and required significan tly less 
feed/gain than pigs fed the basal diet during the period from 66 to 186 pounds . 
Pigs fed ASP-250 during the ini tial 5-week period continued to gain fas ter during 
the final 84-day period even when fed the basal diet , indicating a carry-over eff ect 
of this additive . 
Table 1 .  Composition of Basal Diets ( Percen t) 
Ground yellow corn 
Soyb ean meal ( 44%) 
Dicalcium phosphate 
Ground l imes tone 
T race min eral sal t  ( 0 . 8% zinc) 
Vitamin premix
a 
Firs t 5 weeks 
7 6 . 5  
20 . 7  
1 . 6  
0 . 5 
0 . 5  
0 . 2  
5 wk . to 125 lb . 
82 . 5  
14 . 8  
1 . 5  
0 . 5  
0 . 5  
0 . 2  
125 to 200 lb . 
88 . 7  
8 . 9  
1 . 2  
0 . 5  
0 . 5  
0 . 2  
a 
Provided per lb . of die t: vitamin A ,  1500 IU; vitamin D ,  200 IU; riboflavin , 
1 . 25 mg; pantothenic acid,  5 mg; niacin , 1 0  mg; choline , 50 mg and vi tamin B
12
, 
7.5 mcg . 
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Table 2 .  Growth Perf ormance of Pigs Fed Feed Additives 
for a Five Week Period a 
Repl icate 
Control Mecadox Fur ox FOA A.SP-250 average 
Average dail� gain2 lb .
b 
Rep 1 1 . 0 9  1 . 36 1 . 34 1 . 36 1 . 40 1 . 3 1 
Rep 2 0 . 9 5  1 . 15 0 . 9 7  1 . 12 1 . 29 1 . 09 
Rep 3 0 . 8 7 0 . 96 0 . 87 1 . 02 1 . 00 0 . 9 4 
Avg . 0 . 9 7  1 . 16 1 . 0 6  1 . 1 6 1 . 23 
Avg . dail� feed consumed 2 lb • c 
Rep 1 2 . 95 3 . 22 3 . 38 3 . 28 3 . 1 8 3 . 20 
Rep 2 2 . 39 3 . 03 2 . 47 2 . 80 2 . 9 2 2 .  72 
Rep 3 2 . 0 8  2 .0 7 2 . 45 2 . 16 2 . 33 2 . 22 
Avg . 2 . 47 2 .  7 7  2 . 77 2 . 74 2 . 8 1 
Feed/gain 
Rep 1 2 .  7 1  2 . 36 2 . 53 2 . 4 1 2 . 2 7  2 . 46 
Rep 2 2 . 50 2 . 66 2 . 5 3 2 . 50 2 . 2 7  2 . 49 
Rep 3 2 . 39 2 . 15 2 . 79 2 . 14 2 . 32 2 . 36 
Avg . 2 . 53 2 . 39 2 . 62 2 . 35 2 . 29 
�ix pigs per lot , avg . ini tial wt . ,  33 , 25 and 19  lb . for replicates 1 ,  
2 and 3 ,  respectively . 
bsign ificant t reatment and replicate di fferences (P< . 0 1 ) . 
cS ignificant replicate diff erences (P< . 0 1) . 
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Tab le 3 .  E ffect of Tylosin on Growth Performance of Pigsa 
Previous Replicate 
t reatment Control Mecadox Fur ox FOA ASP-250 average 
Average dail! gain2 lb . 
Bas al diet 1 . 36  1 . 35 1 . 3 3  1 . 40 1 . 5 3  1 . 39 
Tylosin ( 20 g/ton) 1 . 38 1 . 46 1 . 4 3  1 . 50 1 . 54 1 . 4 6  
Avg . 1 . 37  1 . 40 1 . 38 1 . 45 1 . 5 3  
Avg . dail! feed consumed2 lb . b 
Basal diet 4 . 5 1 4 . 46 4 . 37 4 . 9 0  5 . 0 4  4 . 66 
Tylosin ( 20 g/ton) 4 . 26 4 . 39 4 . 29 4 . 9 3  4 . 72 4 . 52 
Avg . 4 . 38 4 . 45 4 . 33 4 . 92 4 . 88 
Feed/gainc 
Bas al die t 3 . 34 3 . 24 3 . 28 3 . 50 3 . 30 3 . 33 
Tylos in ( 20 g/ton)  3 . 09 3 . 00 3 . 0 1  3 . 27 3 . 08 3 . 09 
Avg .  3 . 20 3 . 1 7 3 . 15 3 . 39 3 . 19 
aEight pigs per lot , avg . ini tial wt . ,  66 lb., avg . final wt . ,  186  lb . 
bsign ificant (P< . 0 1)  difference due to p revious t reatmen t . 
cS ignificant (P< . 0 1) difference due to tylosin . 
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Energy S ources in Starter Diets for Early Weaned Pigs 
Leon J .  Reiner , George W .  Libal and Richard C .  W ahls trom 
Cereal grains cons titute the maj or percentage of swine diets . Al though they 
are used mainly as energy sources , these grains also supply a considerable amount 
of protein to the die t .  With increased feed p ri ces , much interest has been expressed 
in alternate ingredient s ources in swine diets and combinations of ingredients A 
that will be palatable and furnish the nutrients required . S tarter diets for 
young weaned pigs are the mo s t  expensive die ts because of the higher nutrient 'I 
requirement at this s tage of the life cycle . Therefore , this experiment was conducted 
to evaluate the performance of young weaned pigs fed different grains , alone and 
in combination , as the energy source in s tarter diets and to s tudy the effect of 
lysine and protein levels of these die ts on pig performance . 
Expe rimental Procedure 
This experiment cons is ted of three separate trials . Pigs were removed from 
their dams when they weighed from 15 . 5  to 1 9 . 5  lb . and were between 3 and 5 weeks 
of age . They we re placed directly on the expe rimental diets allotted on the bas is 
of ances try , we ight and sex .  The trial s  were continued for 5 weeks . All p igs 
were housed in concrete floored pens bedded wi th  s traw and confined indoors . Feed 
and water we re p rovided ad libitum . 
A total of 60 , 72  and 60 crossb red pigs we re used in trials 1 ,  2 and 3 ,  respec­
tively . Each treatment was represented by three replicate lots of four pigs each . 
The experimental treatments for the three trials were as follows : 
Trial 1 - 1 .  
2 .  
3 .  
4 .  
5 .  
T ri al 2 - 1 .  
2 .  
3 .  
4 .  
5 .  
6 .  
T rial 3 - 1 .  
2 .  
3 .  
4 .  
5 .  
Normal corn die t - 18% p rotein 
Opaque-) corn die t - 1 8% protein 
Double mutant corn die t - 1 8% p rotein 
0£aque-2 corn and oats , equal parts - 1 8% p rotein 
Opaque-2 corn diet - 1 4% protein . 
Normal corn diet - 1 8% p ro tein 
Hulled , rolled oats die t - 1 8% p ro tein 
Hulled , rolled oats diet - 1 5 . 5% p rotein 
Diet 3 plus 0 . 1% L-lysine 
Die t 3 plus 0 . 2% L-lys ine 
Diet 3 plus 0 . 3% L-lysine . 
Normal corn diet - 1 8% p rotein 
Oat s diet - 1 8% protein 
Corn and oats , equal parts - 1 8% protein 
Corn and oats , equal parts , and 5 . 9% fat 
Oats and 1 1 . 5% fat - 1 8% protein . 
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The compos itions of the diets are shown in tables 1 ,  2 and 3 for t ri als 1 ,  
2 and 3 ,  respect ively . The opaque-2 and doub le mutant corn used in t rial 1 contained 
0 . 40 and 0 . 3 7% lysine , respectively , while the normal corn contained 0 . 28% lysine . 
Dehulled soybean meal ,  48 . 5% p rotein , was used in trial 1 and 44% s olvent p rocessed 
s oyb ean meal was used in t rials 2 and 3 .  
Results 
Trial 1 
The results of this t rial are summarized in table 4 .  There were no s ignificant 
differences in average daily gain which ranged from 0 . 72 lb . per day for p igs fed 
the 1 8% pro tein , opaque- 2 corn die t to 0 . 8 7  lb . per day for p igs fed the diet of 
equal p arts of opaque-2 corn and oats . Pigs fed the 1 4% p rotein diet containing 
opaque- 2 corn gained s imilarly to those fed opaque-2 or normal corn in 1 8% p rotein 
diets . This is surprising s ince the lower protein diet contained about 0 . 70% lysine 
which is less than that considered to be needed by pigs of this size . The somewhat 
greater feed requirement of pigs fed the 1 4% p rotein die t  would indicat e  that 
it may have been deficient in lysine content to support op timum feed effi ciency . 
Pigs fed the diet of opaque-2 corn and oats consumed more feed daily and required 
less feed per unit of gain than those fed the corn diets . Since the diet containing 
oats would be higher in fiber content , it would not b e  expected to be as efficient . 
However , these pigs seemed to adap t to thei r diet more rap idly and this may account 
for the fas ter and more effi cient gains observed when p igs received the O£aque-2 
corn-oats die t .  
T rial 2 
T ab le 5 sununarizes the results of trial 2 .  Pigs fed the corn diet gained 
signif icantly fas ter than those pigs fed the lower p ro tein , hulled oats diet with 
O ,  0 . 1  or 0 . 2% lysine and app roached significance with the lower p rotein, hulled 
oats diet p lus 0 . 3% lysine and the higher p rotein , hulled oats diet . Gains of 
pigs fed these lat ter two diets were also significantly fas ter than those of pigs 
fed the lower protein , hulled oats die t .  S ince the corn diet contained 0 . 9 4% lysine 
compared to 0 . 44 , 0 . 54 ,  0 . 64 ,  0 . 74 and 0 . 66% lysine for the lower p rotein , hulled 
oats die ts with 0 ,  0 . 1% ,  0 . 2% and 0 . 3% L- lysine and the higher p rotein , hulled 
oats diet , respectively , it would appear that all of these diets may have been 
lacking in lysine for optimum gains . The corn die t was also consumed in g reater 
amounts which may have b een due to a better amino acid balance or to other factors 
affecting palatabili ty . 
S ignificantly more feed pe r gain was required by pigs fed the lower p rotein , 
hulled oats diet than by pigs fed this die t  supplemented wi th 0 . 2 or 0 . 3% lys ine , 
the higher p rotein , hulled oats diet or the corn diet . Pigs fed the corn diet 
were also more efficient in feed conversion ( 2 . 0 7) than those fed the hulled oats 
diet supp lemented with 0 . 1% lysine ( 2 . 33) . 
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Trial 3 
The performance of the pigs in t rial 3 is shown in table 6 .  Pigs fed the 
corn diet gained 0 . 19 lb . per day faster than those fed the oats die t  ( 1 . 0 0  .!.!'!.· 
0 . 8 1  lb . ) . I t  is assumed that this difference in gain is due at leas t in part 
to the higher energy content of the corn die t .  Pigs fed a mixture of corn and 
oats gained 0 . 9 3  lb . per day and those fed the corn and oats diet with fat added 
to equali ze the caloric content to that of the corn diet gained 0 . 95 lb . per day . 
Adding fat to the all oats diet to make it isocaloric to the corn die t  resulted 
in p ig gains of 0 . 87 lb . pe r day or 0 . 1 3 lb . per day less than pigs fed the corn 
diet . Although these diets were equal in energy , pigs consumed 0 . 23 lb . per day 
more of the corn diet resulting in faster gains . Results of this trial were 
similar to trial 2 in that the best feed consump tion and daily gain were ob tained 
by pigs fed diets containing corn as the cereal grain . 
Feed per gain ranged from 2 . 32 for pigs fed the oats diet to 2 . 0 7  for pigs 
fed the corn-oats mixture con taining 5 . 9% fat . Feed per gain for pigs fed corn , 
com- oats and oats plus fat diets were 2 . 1 1 ,  2 . 14 and 2 . 1 8 ,  respectively . There 
were no significant diff erences among the treatmen ts in feed p er gain . 
Summary 
One hundred ninety- two pigs averaging 1 7 . 5  lb . were used in three trials to 
evaluate 1 4  different s tarter diets for weanling pigs . An 18% p rotein , normal 
corn diet was used as a con trol die t in all three trials . 
In t rial 1 ,  there were no significant differences in average daily gain or 
f eed per pound of gain among the five treatmen ts . Average daily gain ranged from 
0 . 87 lb . for pigs fed the 1 8% protein , opaque-2 com-oats die t  to 0 . 72 lb . for 
pigs fed an 1 8% p ro tein , opaque-2 corn die t .  Feed pe r pound of gain ranged from 
2 . 00 lb . for pigs fed the 1 8% p rotein , opaque-2 com-oats diet to 2 . 26 lb . for 
pigs fed the 14% p rotein , opaque-2 diet .  
In t rial 2 ,  pigs fed a hulled , rolled oats diet calculated t o  con tain lS . 5% 
p ro tein had an average daily gain of 0 . 54 lb . ,  which was s ignifican tly ( P< . 0 1) 
lower than the gain of pigs fed the corn or hulled oats diets calculated to contain 
1 8% protein . As lysine supplementation increased in the diets , the average daily 
gain of the pigs increased. The same pat tern developed with feed per pound of gain . 
As lysine supplementation in creased from 0 . 1% to 0 . 3% ,  the feed per pound of gain 
decreased from 2 . 33 to 2 . 1 3 poun ds . The data indicate that the low p rotein , hulled , 
rolled oats diet supplemented wi th 0 . 3% lysine p romo ted equal pig gains and feed 
efficiency to an 1 8% p rotein , hulled , rolled oats die t .  
In t rial 3 ,  isocaloric die ts of oats and equal parts of corn and oats were 
compared to an 1 8% p rotein corn diet and an 1 8% p rotein oats diet . There were 
no significant diff erences in average daily gain among the five treatmen ts , although 
pigs fed the oats die t  gained 1 9% slower than those fed the corn diet . Also , 
adding 1 1 . 5% supplemental fat to the 18% p rotein oats die t  did not significantly 
improve average daily gain . Feed per pound of gain ranged from 2 . 32 for pigs 
fed the oats diet to 2 . 0 7  for pigs fed the corn-oats-f at supplemented diet . Again , 
the differences in feed eff iciency were not s ignifican t ,  although pigs fed di ets 
with s upplemental fat tended to be slightly mo re eff icien t .  
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The results from this experiment indicate that a 16% p rotein , hulled , rolled 
oats diet is deficient in the amino acid lysine . Also , con trary to some rep orts 
that oats should not be over one-third of the grain diet , the 18% p rotein , oats­
opaque- 2  corn die t  p romoted the fas tes t rate of gain and the bes t feed effi ciency 
in trial 2 .  Therefore , diets of up to 50% oats appear to meri t cons ideration 
in s tarter diets for early weaned pigs . 
Table 1 .  Percentage Composi tion of Diets , Trial 1 
Diets 
0Eague-2 
Normal 0Eague- 2  Double mutan t  corn and OEague-2 
Ingre dients corn corn ( 1 8%) corn oats corn ( 14%) 
Normal corn 74 . 8  
0Eague-2 corn 74 . 8  3 8 . 5  85 . 1  
Double mutant corn 74 . 8  
Ground oats 3 8 . 5 
Soybean meal ( 48 . 5% )  2 1 . 7 21 . 7 2 1 .  7 1 9 . 6  1 1 . 3  
Trace mineralized s al t  0 . 5  0 . 5 0 . 5  0 . 5  0 . 5  
Dicalcium phosphate 1 . 5  1 . 5 1 . 5 . 1 .  6 1 .  7 
Limes tone 0 . 7  0 . 7  0 . 7  0 . 6  0 . 6  
Vitamin-antib iotic p remix 
a 0 . 8  0 . 8 0 . 8  0 . 8  0 . 8 
Crude p rotein , % 17 . 8  17 . 1  1 7 . 2  1 7 . 8  13 . 6  
( chemi cal analysis) 
�rovided per lb . of diet: Vitamin A ,  2200 IU; vitamin D, 240 IU; riboflavin , 1 . 9 mg. ; 
pantothenic acid,  7 . 5  mg. ; niacin , 15 mg. ; choline ,  75 mg . ;  vitamin Biz , 11 mcg . ;  
aureomycin , 50 mg . ;  sulfamethazine , 5 0  mg. ; peni cillin , 2 5  mg. 
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Tab le 2 .  Percentage Composition of Diets , Trial 2 
Diets 
Hulled Hulled 
Hulled Hulled oats oats 
Corn oats oats + 0 . 1% + 0 . 2% 
Ingredients 1 8% C . P . 1 8% C . P .  1 5 . 5% C . P .  lysine lysine 
Ground yellow corn 70 . 0  
Hulled oats 87 . 7  9 6 . 7  96 . 6  96 . 5 
Soybean meal ( 44%) 26 . 6  9 . 0  
T race mineralized salt 0 . 5  0 . 5  0 . 5 0 . 5  0 . 5  
D icalci1.DI1 phosphate 1 . 4 1 . 1  1 . 2  1 . 2  1 . 2  
Limes tone 0 . 7  0 . 8  0 . 8  0 . 8  0 . 8 
L-lysine 0 . 1  0 . 2  
Vit amin-antibiotic 
p remix a 0 . 8  0 . 8  0 . 8 0 . 8  0 . 8  
C rude p rotein , % 1 6 . 8  15 . 9  1 3 . 7 14 . 0  1 4 . 3  
(Chemical analysis) 
a 
See footnote a ,  tab le 1 .  
T ab le 3 .  Percentage Composition of Diets , T rial 3 
Diets 
Hulled 
oats 
+ 0 . 3% 
lysine 
9 6 . 4  
0 . 5 
1 .  2 
0 . 8 
0 . 3  
0 . 8 
1 3 . 6  
Corn-oats Oats 
Corn Ground oats Corn-oats + + 
Ingredients 1 8% C . P .  1 8% C .P . 1 8% C . P .  fat fat 
Gro\llld yellow corn 7 0 . 0  36 . 6  32 . 8  
Gro\llld oats 76 . 8  3 6 . 6  3 2 . 8  6 1 . 0  
S oybean meal ( 44%) 2 6 . 6  1 9 . 8  2 3 . 4 25 . 1  2 4 . 1 
Trace mineralized s alt 0 . 5  0 . 5  0 . 5  0 . 5  0 . 5  
Dicalcium phosphate 1 . 4 1 . 6 1 . 5  1 . 6  1 . 7 
Limes tone 0 . 7  0 . 5  0 . 6  0 . 5  0 . 4 
Vitamin-antibiotic p remix
a 
0 . 8  0 . 8 0 . 8  0 . 8 0 . 8 
Fat 5 . 9 1 1 . 5  
Chemical Analysis 
Crude p ro tein, % 1 7 . 5  1 7 . 5  1 7 . 3  1 8 . 2 1 8 . 9 
Ether extrac t , % 2 . 8  2 . 4  2 . 8  9 . 1  1 4 . 4  
a 
See footnote a ,  t ab le 1 .  
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T ab le 4 .  Results of Feeding Opaque- 2 and Double Mutant Corn 
to Young Pigs 
0Eaque-2 
Normal 0Eague-2 Doub le mutant corn and 
corn corn ( 1 8%) corn oats 
Numb er of pigs 1 2  1 2  1 2  1 2  
Avg . initial wt • , lb . 1 7 . 4  1 7 . 5  1 7 . 4  1 7 . 4  
Avg . final wt . , lb . 44 . 0  42 . 6  4 5 . 2  4 7 . 9  
Avg . dai ly gain, lb . o .  76 0 .  72 0 . 80 0 . 87 
Avg .  daily feed , lb . 1 . 5 8  1 . 5 3  1 . 65 1 .  74  
Avg . feed/gain 2 . 0 8  2 . 14 2 . 08 2 . 0 0  
Tab le 5 .  Effects of Lys ine Supp lementation in 
Hulled Rolled Oats Diets 
Hulled Hulled Hulled 
Hulled Hulled oats oats oats 
Corn oats oats + 0 . 1% + 0 . 2% + 0 . 3% 
1 8% C . P .  1 8% C . P . 15 . 5% C . P .  lx:sine l:rsine lisine 
Numb er of pigs 
a 
1 2  1 1  12  1 2  12  1 2  
Avg .  initial wt . , lb . 1 7 . 5  17 . 6 1 7 . 6  1 7 . 6  1 7 . 6 1 7 . 5  
Avg .  final wt . ,  lb . 4 8 . 5 44 . 1  3 6 . 6 b, d 40 . 4  4 1 . 2  4 3 . 5  
Avg . daily gain , lb • 0 . 89 0 . 75 0 . 54  0 . 65
c 
0 . 68
c 
0 . 74 
Avg . daily feed , lb . 1 . 83 1 . 6 1  1 . 3%, 1 . 5 2 1 . 51 1 . 59 
Avg . feed/gain 2 . 0 7  2 . 1 3 2 . 54 
e 
2 . 3 3
c 
2 . 18 2 . 13 
a 
b
one pig died , data not included . 
Significantly different from the corn diet (P< , 0 1 ) . �S ignificantly different from the corn diet (P< . 05) . 
Significantly dif ferent from the 1 8% hulled oats and 1 5 . 5% hulled oats + 
0 . 3% lysine diets (P< . 0 1 ) . 
e
S ignificantly dif ferent from the 1 8% hulled oats , 1 5 . 5% hulled oats + 
0 . 2% lysine and 1 5 . 5% hulled oats + 0 . 3% lysine diets (P< . 0 1 ) . 
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Tab le 6 .  E ffect of Adding Supp lemental Fat to Oats Diets 
Corn-oats Oats 
Corn Ground oats Corn-oats + + 
1 8% C . P .  18%  C . P . 18% C . P .  fat fat 
Number of pigs 12 1 2  1 2  1 2  1 2  
Avg .  initial wt . ,  lb . 1 7 . 1 1 7 . 0  1 7 . 1 1 7 . 1  1 7 . 0  
Avg . final wt . ,  lb . 52 . 2  45 . 5  49 . 5  50 . 4  4 7 . 5  
Avg . daily gain , lb . 1 . 00 0 . 8 1  0 . 9 3  0 . 9 5  0 . 8 7  
Avg . daily feed , lb . 2 . 1 1 1 . 89 1 . 9 7  1 . 9 7 1 . 88 
Avg .  feed/gain 2 . 1 1  2 . 32 2 . 1 4 2 . 0 7  2 . 1 8  
3 8  
S outh Dakota S tate Univers ity 
B rook ings , S outh Dak ota 
Department of Animal Science 
Agricultural E xperiment S tation 
A. S ,  S eries 73-46 
Interrelations hip s  of B irth Weight,  Farrowing Order, 
S ex ,  Stillbirths and Farrowing T ime 
Interval of P igs 
G. W. Libal, R. L. Janss en and R. C. Wahls trom 
Little information is ava ilable concerning c onditions present at the time 
of parturition in s wine. T his s tudy was c onducted to determine whether the s uccess ion 
at birth was related to weig ht at birth, s ex ,  condition (whether alive or s tillborn ) 
and time interval between p igs . P oss ible relations hips between birth weight, sex ,  
farrowing order, farrowing interval and s tillbirths were als o  s tudied. 
T hirty litters were used in this s tudy res ulting in the birth of 347 p igs . 
F or comp lete collection of data , an observer was p resent during the entire parturition 
period. T his involved 23 sec ond and third litter cross bred s ows and 7 firs t litter 
cross bred s ows . Eac h pig was identified with a birth sequence number within the 
litter and a record of time of birth, s ex ,  condition (whether alive or s tillborn) 
and wet birth weight was obtained . The p igs were then placed in a box under a heat 
lamp and they remained there until parturition was c omp leted and a dry birth weight 
was obtained. 
From this information, time interval between p igs born, average time interval 
and total farrowing time for eac h  litter were determined. Average wet birth weight 
and dry birth weig ht and the difference between the two were calc ulated for eac h  
litter. 
B es ides the birth seq uence number the p igs were als o  ass igned to birth order 
groups to place all litters on a common bas is , although a great difference in 
litter s ize exis ted. 
Table 1 indicates the method used to allot the p igs to the five birth order 
groups . An examp le would be that in a litter of 1 1  p igs birth seq uence numbers 
would be 1 throug h 1 1  numbered in order of their birth. Thes e would then be ass igned 
to the five farrowing order groups . P igs one and two were ass igned to group one, 
p igs three and four to group two, p igs five, s ix and seven to group three, p igs 
eig ht and nine to group four and p igs ten and eleven to group five. T he farrowing 
order groups were ass igned because, when using birth seq uence numbers , fewer p igs 
would be rep resented in the hig h numbers than in the s mall numbers . T his typ e 
of grouping sp read the s maller litters and larg er litters over five groups . 
Res ults 
Litter s iz e  ranged from 4 to 16 pigs with an average litter s iz e  of 1 1 . 5  p igs 
and an average birth weig ht of 2 . 6  lb. Table 2 s hows the dis tribution of the 
30 s ows observed within litter s ize  groups and the corresp onding average p ig birth 
weig hts for eac h litter s iz e  group . As expected, average pig birth weight declined 
as the litter s ize increased. 
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Table 3 shows the effect of farrowing order on birth weight and the number 
of s tillborn pigs . Wet birth weight was obtained by wiping off the pig and weighing 
it immediately after farrowing.  Dry birth weight was taken after parturition 
was complete and the pigs had been under the heat lamp long enough to dry . Pigs 
farrowed in the firs t and last groups were heavier than those in the middle groups . 
However , there was no s ignificant correlation be tween birth order group and birth 
weight or birth sequence number and birth weigh t .  This finding is in contras t 
with work reported from Illinois where a significant positive correlation between 
birth sequence number and birth we ight had been found . Wet birth weight was highly 
correlated wi th dry birth weight , indicating that either weight was a satisfactory 
measurement for calculating correlations with other variables . Of the 1 7  s tillbirths 
observed , 10 were born in the last two groups of the farrowing order . Examining 
the li tters individually , it was found that 47% of the stillbirths occurred in 
the last three pigs farrowed . Illinois workers have reported that 75% of the 
s tillbirths occurred in the las t three pigs farrowed . Of the 347 pigs observed 
in this study , 1 7  or 4 . 9% were stillborn . Illinois workers have found the incidence 
to range from 5 to 10% . O f  the 30 litters in the study reported here , 43% had 
one or more stillbirths and all sti llbirths occurred in litters of nine or more 
pigs . 
Table 4 shows a summary of the time intervals between successive pigs born .  
The tab le begins with interval two because the time o f  birth o f  the firs t pig 
was recorded as the beginning of parturition and the first interval would end 
at the birth of the second pig . The average interval be tween all pigs of all 
litters was about 20 minutes . When only live pigs were considered , the interval 
from the p revious pig averaged 1 7  minutes and the average interval from the p revious 
pig for stillborn pigs was 43 minutes .  Intervals of 2 1  minutes and 20 minutes 
for live pigs and 78 minutes and 54 minutes for stillborn pigs from sows and gilts , 
respectively , have been reported by Illinois workers . 
Table 5 summarizes the results related to litter size . There was a trend 
toward lower birth weight as litter size increased , resulting in a significant 
correlation ( - . 44) be tween birth weight and total li tter size including s tillb irths . 
A significant negative correlation ( - . 195)  also existed be tween condition (whether 
alive or stillborn) and birth weight . S tillborn pigs were lighter than those 
born alive . 
For all litters , the average total farrowing time was 2 1 4  minutes .  However , 
a great deal of variation in time · was observed . Farrowing time was not correlated 
with litter size . However , average interval between pigs was significantly correlated 
with litter size . As litter size increased , the time interval be tween pigs decreased . 
Birth sequence order was significantly correlated with interval between pigs . 
Time interval be tween pigs increased toward the end of the litter . 
No differences in any criteria were found due to the sex of the pigs . In this 
study , of the 347 pigs born , 1 74 were males and 1 73 females .  
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Thirty sows were observed at parturition to study the relationships between 
birth weight , sex ,  farrowing order , farrowing interval and stillbirths in pigs . 
The pigs were allotted to five birth order groups to accommodate litters ranging 
in si ze from 4 to 16 pigs . There was no significant correlation between pig birth 
weights and farrowing order . Stillborn pigs were significantly smaller than live 
pigs born . Out of 347 pigs observed , 1 7  or 4 . 9% of the pigs were s tillborn and 
47% of all s tillbirths occurred in the last three pigs born to the lit ter . 
Total farrowing t ime was not related to litter size . The interval between 
pigs was shor ter for large litters and stillborn pigs had a longer interval from 
the previous pig born than did live pigs . Sex distribution was equal and no 
relationship of sex with other criteria was observed . 
Table 1 .  Classification of P igs into 
Five Farrowing Order Groups 
Farr�wing _S!:._�--- ---- -- _ 
Litter size 1 2 3 4 5 - --- -- - - �-- ·--
4 l
a 
2 3 4 
6 1 2 3 , 4  5 6 
7 1 2 , 3  4 5 , 6  7 
8 1 , 2 3 4 , 5 6 7 , 8  
9 1 , 2  3 , 4  5 6 , 7  8 , 9  
1 1  1 , 2  3 , 4 5 , 6 , 7  8 , 9  10 ' 1 1  
12 1 , 2  3 , 4 , 5  6 , 7  8 , 9 , 10 1 1 ,  1 2  
1 3  1 , 2 , 3  4 , 5  6 , 7 , 8  9 '  10 1 1 , 1 2 , 1 3 
14 1 , 2 , 3  4 , 5 , 6 7 , 8  9 '  10 , 1 1  12 , 1 3 , 14  
1 6  1 , 2 , 3  4 , 5 , 6  7 , 8 , 9 , 10 1 1 , 1 2 , 1 3 14 , 15 , 16 
�umbers indicate pig birth sequence number . 
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Tab le 2 .  Litter Size Group ings and Corresponding 
Pig Birth Weights 
s ize 
a 
No . of litters Avg . birth wt . ,  lb . 
1 3 . 2  
1 3 . 1 
2 2 . 9  
3 3 . 1  
4 2 . 6  
3 2 . 5 
1 2 . 6  
6 2 . 3  
4 2 . 6  
4 2 . 7  
1 2 . 1 
�-------
litters wi th six or seven pigs were included in 
litters ob served . 
Tab le 3 .  Effect of Farrowing Order on Birth Weight 
and Number Sti llborn 
Avg . wet birth wt . , lb . Avg . dry birth wt . , lb . Total no . 
(all _fils) ( live _p!g_sJ_ --�llbo!11_ 
2 . 7  2 . 6  1 
2 . 5  2 . 4  2 
2 . 5  2 . 4 4 
2 . 6  2 . 5  6 
2 . 7  2 . 6  4 
42 
- 5 -
Tab le 4 .  Average Interval Betwe en Pigs by Pig Ntllllber 
Pig no . Avg . interval , min . No . of intervals 
2 1 7  30 
3 28 30 
4 25 30 
5 20 29 
6 2 1  28 
7 8 28 
8 36 28  
9 2 1  26 
10 1 4  2 3  
1 1  9 19 
12  14  1 6  
1 3  28  15 
14 14 9 
15 20 5 
1 6  2 5  1 
Avg . 20 3 1 7 
T ab le 5 .  Relationships of Li tter S ize to Birth Weigh t ,  Farrowing 
T ime , Farrowing Interval and S ti llbirths 
Litter No . of Avg . birth Avg . farrowing Avg .  farrowing Avg . no . 
size li tters wt . , lb . time , min .  interval , min . s tillb orn 
4 1 3 . 2  2 1 4  7 1  0 
5 1 3 . 1  10 1 25 0 
8 2 2 . 9  246 35 0 
9 3 3 . 1  389 49 0 . 6 7  
10 4 2 . 6  2 1 2  24 0 . 75 
1 1  3 2 . 5  16 1 1 6  0 . 33 
1 2  1 2 . 6  6 1  6 0 
1 3  6 2 . 3  200 1 7  1 . 0 
1 4  4 2 . 6  188 14 0 . 25 
1 5  4 2 . 7  215  15  0 . 50 
1 6  1 2 . 1 250 16 2 . 0 
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All-Corn Ration for Brood Sows During Ges tation 
G .  W .  Libal and R .  C .  Wahls trom 
Recent research has shown that the protein requirement for the brood sow may 
not be as great as once though t .  Some work has indicated that all-corn diets with 
no supp lementary p rotein may be satis factory during ges tation . Previous results 
from this s tation utilizing oat s during ges tation with no supplementary p rotein 
have b een encouraging . The research reported herein was conducted to evaluate 
corn , a feeds tuff low in protein and of relatively poor protein quali ty supplemented 
only wi th minerals ,  as a comp lete diet for ges tating sows . 
Experimental Procedure 
Two trials were conducted to evaluate feeding corn without addi tional protein 
supp lementation to ges tating sows . T rial 1 was conducted during the winter and 
spring with 10  gilts and 24 sows farrowing in May and trial 2 was conducted in 
the summer wi th 20 gilts and 19  sows farrowing in Sep tember . In both trials animals 
were allotted to the two experimental diets on the bas is of age , weigh t ,  ances try 
and the herd sire to which they we re b red.  The experimental diets are shown in 
tab le 1 .  The bas al diet was a typi cal 14% protein , corn-soybean meal ges tation 
diet which contained 1 0% dehydrated alfalfa meal . The other diet contained no 
additional pro tein beyond that supplied by corn . Dicalcium phosphate , limes tone 
and trace minerali zed salt (high zinc) were added to both diets to supply the 
sows ' needs . However ,  no vitamin premix was added to either diet . All sows were 
placed on their ass igned treatments 7 days after b reeding and their weights at 
that t ime were recorded as initial weights . The sows were housed in open dirt 
lots with access to portable houses wi th wooden floors . They were penned according 
to weigh t to eliminate as much compe ti tion as possib le .  The sows were fed individually 
in divided feeding s talls at the rate of 4 . 5  lb . per day for the basal di et and 
4 . 1  lb . per day for the corn diet . These two feeding rates were calculated to 
equali ze daily energy in take betwe en the two groups . 
Sows were b rought into the farrowing house and weighed on the l lO th day of 
ges tation . Ges tation weight gain was calculated based on the 103 days they were 
on tes t .  At parturition the pigs were recorded as alive or dead and individual 
pig we igh ts were ob tained . From these weigh ts total live li tter bi rth weigh t 
and average live pig birth weigh t were calculated . 
Results 
A summary of the results of trial 1 is shown in table 2 .  Five gilts farrowed 
in each treatment group , while 1 3  sows fed the basal diet and 1 1  sows fed the 
corn diet farrowed .  Ges tation weight gain was higher for sows receiving the basal 
diet . However , the difference was no t s tatisti cally s ignificant becaus e of much 
individual variation in gain. The number of live pigs born per litter was similar , 
but s tillbirths were s ignificantly higher in li tters receiving no supplemental 
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p rotein . Total live litter weight and average pig weights were similar between 
the two treatment groups . 
A summary of the results of trial 2 is shown in table 3 .  Approximately equal 
numb ers of gilts and s ows were allo tted to each t reatment allowing a comparison 
of sows and gilts receiving the two experimental diets . S ows were s igni ficantly 
heavier when placed on tes t and were heavier at 1 10 days of ges tation . No difference 
in gestation weight gain was observed between sows and gilts . Sows farrowed signifi­
cantly more pigs than gilts and , as a result , total li tter birth weight was signifi­
cantly greater for s ows . Number of s tillbi rths and average pig b irth weigh t ,  however , 
were not s tatis tically different betwe en sows and gilts . 
Combining the data for s ows and gilts to com.pare dietary t reatments revealed 
a significantly higher ges tation weigh t gain when the basal diet was fed . Numb er 
of pigs born alive or s tillborn and total li tter birth weight or average p ig birth 
weight were unchanged due to type of gestation diet . 
These two trials would indicate that sow performance in terms of number of 
pigs born alive and average pig birth weight was not signi ficantly altered when 
a ges tation corn diet with no supplemental protein was fed . Gestation weigh t  
gain was higher when a more p roperly balanced diet was fed . The effect o f  this 
treatment on lactation performance and reproduction over several consecutive ges tations 
is unknown . However , no effect on pig weaning weight or number of pigs weaned was 
ob served in these two trials due t o  gestat ion t reatments .  
Summary 
Two trials were conducted comparing 4 . 5  lb . of a diet containing supplemental 
p rotein to 4 . 1  lb . of a corn die t wi th no supplemental protein for sows during 
gestation . T rial 1 consisted of 10  gilts and 24 sows and t rial 2 cons is ted of 
20 gilts and 19  sows . Gilts were significantly lighter in weight than s ows and 
farrowed significantly less pigs than sows . When combining data for sows and gi lts , 
greater gestation weigh t gain was observed from sows on the basal diet . No differences 
in number of live or s tillborn pigs farrowed or in total litter birth weigh t or 
average p ig birth weight we re observed due to dietary treatment . 
Tab le 1 .  Percentage Composition o f  Diets 
Basal 
Ground yellow corn 7 3 . 6  
Dehydrated alfalfa meal ( 1 7%) 10 . 0  
Soybean meal ( 44%) 13 . 5  
Dicalcium phosphate 2 . 0 
Limes tone 0 . 4  
T race mineralized salt (high zinc) 0 . 5  
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T able 2. P erformance of S ows on T rial 1 
a 
No. of sows 
Initial sow wt. , lb. 
1 10-day SOW wt. , lb . 
Gestation gain, lb. 
N o. pigs born alive 
N o. stillbornb 
Litter birth wt. , lb. 
Avg. pig birth wt. , lb. 
B asal 
18 
405. 8 
46 3 . 1  
57. 3 
11. 4 
0 . 06 
3 0  . 4  
2 . 8 
a
Each treatment included five gilts and the remainder 
wer5 sows.  
S ignific ant (P< . 05) difference in stillbirths due to 
treatment. 
Table 3 .  P erformance of S ows on T rial 2 
S ows Gilts 
C orn 
16 
3 95. 3 
442.0 
46 . 7  
11. 6 
0 . 6 4  
3 0 . 0 
2. 7 
C ombined --- ---
_ _  B_C!S aL ___ ____i:_Q_rn __ _ B_�_<!_l _ _ _ __ _g_q_r_�- ---- B asal C orn 
N umber of sows 9 
Initial sow wt. , 
a 
421. 3 lb.
b 110-day sow wt. ,  lb. 540. 6 
Gestation gain, lb. 119. 3 
N o. pigs born alivec 13 . 2  
N o .  stillborn 
lb.
d 
0 . 33 
Litter birth wt. , 36 . 5  
Avg. pig birth wt . ,  lb . 2. 8 
10 11 
386 . 1 3 55. 0 
483 . 0  46 8 . 6  
96 . 9  113 . 6  
12. 7 10. 8 
0 . 8 0  1 . 18 
3 5. 0  29. 1 
3 . 0 2 . 7 
9 
3 23 . 4  
43 0. 8 
107 . 4  
11. 3 
1. 44 
28 . 4  
2. 5 
20 
3 88 . 2  
504. 6 
116 . 4  
12. 0 
0 . 76 
3 2. 8 
2 . 8 
a
S ows were weighed when placed on test individually 7 days after breeding. 
S ignific ant { P < . 005) difference in initial weight between sows and gilts. 
bs ignific ant (P< . 05) difference in 110-day weight due to treatment. 
S ignificant (P< . 05) difference in 110-day weight between sows and g ilts. 
19 
3 54. 7 
456 . 9  
10 2 . 1  
12. 0 
1. 12 
31.  7 
2 . 7 
CS ignificant (P< . 05) difference in number of pig s born alive between sows and gilts. 
ds ignificant (P< . 005) difference in litter birth wt. between sows and gilts. 
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P rotein Levels for Lactating S ows 
G. W. Libal and R. C .  W ahlstrom 
A. S .  S eries 73-48 
T he major objective of lactation feeding is to provide the lactating sow with 
proper nutrients to allow her to produce maximum quantities of mi lk resulting in 
heavy weaning weig hts of pig s. T here is also evidence to show that protein levels 
of f eed during gestation have an influence on lactation perf ormance. T he lactating 
sow fed ad libitum during lactation consumes a considerable q uantity of feed and, 
at today� feed pric es, this represents a large c ost. If protein percentag e of 
the lactation diet was reduced, saving s in sow feed c ost could be realized. The 
trials reported herein were designed to study the effect of a lower level of protein 
for the lactating sow. 
�erimental P rocedure 
T wo trials were c onducted to evaluate the effect of protein level during lactation 
on pig perf ormance and sow weig ht change during lactation. The f irst trial was 
c onducted in late spring and involved 10 g ilts and 21 sows and the second trial 
was conducted in the fall and involved 16 g ilts and 16 sows. The sows were allotted 
to two dietary treatments on the basis of ag e, weig ht and previous gestation feeding 
reg ime. T he composition of the experimental diets is shown in table 1. T he high 
protein diet (15. 8% protein) was a typical lactation diet containing 10% groun d 
beet pulp and the low protein diet (12. 0% protein) was similar except lower in 
protein. 
P ig s and sows were weig hed after parturition and at 7,  14 and 21 days of 
lactation. T otal litter weigh t, averag e pig weig ht and sow weig ht c hange were 
c alc ulated for each period. S ows were f ed ad libittJE!. one of the two diets and 
daily feed c onsum ption was recorded. F rom this data feed req uired for eac h pig 
weaned was c alculated. 
Results 
Litter production data for trial 1 are shown in table 2. T hese data are from 
5 g ilts and 11 sows receiving the low protein diet and 5 gilts and 10 sows rec eiving 
the high protein diet. N o  significant diff erences in litter size, total litter 
weig ht or averag e pig weig ht at birth, 7 ,  14 or 21 days were found. A small diff erence 
in initial litter size between the two treatment groups existed throug hout the 
trial. 
T able 3 shows the sow weig ht c hang e and feed consumption data of trial 1. 
Althoug h no statistic ally signific ant diff erences were found in sow weig ht change,  
those sows on the low protein diet remained rather constant in weig ht while those 
on the hig h protein diet gained nearly 15 lb. during the 21- day lactation. Feed 
consumption was slightly hig her at 7, 14 and 21 days for sows receiving the hig her 
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prot ein diet . However , when feed consump tion was calculated on the bas is of p igs 
weaned , s ligh tly less feed was cons ume d per pig weaned by s ows receiving the higher 
p rotein diet . N one of these differences were s tatis ti cally s igni ficant . 
L i t ter and pro duct ion data from trial 2 are shown in table 4 .  E igh t gilts 
and 9 sows received the low protein die t  and 8 gi lts and 7 sows received the high 
protein diet . Li tter si ze at birth was equal betwe en the two group s . At 2 1  days 
the high protein group had an advantage of one pig per litter . Li tter weigh t 
and average pig weigh t  were higher for those sows fed the higher pro tein diet 
af ter parturi tion . None of these differences , however , were s tatis tically s igni fi cant . 
T ab le 5 shows sow we igh t  change and feed consump tion in trial 2 .  Th e high 
pro tein group of sows was heavier initially and gained s lightly more weigh t  over 
the 2 1-day lactat ion . Total feed consump tion was greater at 7 ,  14 and 2 1  days 
for those sows receiving the low pro tein die t .  As a result of this and larger 
lit ters at 2 1  days , the h igh protein group had a signi ficant advantage of consuming 
10 . 5  lb . less feed pe r pig weaned .  
Although numb ers of s ows in each trial were not suf fi cient to ob tain s tatis ti cal 
s igni ficance , these data would indicate that sows re ceiving a high p rotein di et 
du�ng lactation cons ume less feed and gain more weigh t during lactation than 
s ows on a low protein diet . In these two trials there was a one p ig advantage 
at weaning fo r sows receiving the high protein diet . 
T ab le 1 .  Percent Compos i tion of the Diets 
----- - ---
Dietary p rot ein level 1 5 . 8% 
------------ -- --- ---- ---- ----- - --- ---
Ground yellow corn 
S oybean meal ( 4 8 . 5%) 
Ground beet pulp 
Dicalcium phosphate 
Ground limes tone 
Trace minerali zed s alt (high zinc) 
Vitamin premix 
----- --- ------
4 8  
7 8 . 1  
8 . 4  
1 0 . 0  
2 . 0 
0 . 8  
0 . 5  
0 . 2  
6 8 . 5 
1 8 . 0  
1 0 . 0  
2 . 0 
0 . 8  
0 . 5  
0 . 2  
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T able 2. Li tter Producti on Data--T ri al 1 
----· --- -------- --------
LactatiO�J�E.��ei n_!_evel� 
--·--· ____ _12% 15_. 8% __ _ 
Bi rth 
Li tter s i ze 11. 0 12. 3 
Litter wei ght, lb. 31. 3 31. 1 
Avg. pig weight ,  lb. 2. 8 2. 7 
l_day_� 
Litter s ize 9. 0 10 . 0  
Li tter wei ght, lb. 41. 7 43. 6  
Avg. pi g wei ght ,  lb. 4. 6 4. 3 
_!i_da_ys 
Litter s ize 8 . 6  9. 8 
Litter w ei ght, lb. 6 1. 3  6 7. 5 
Avg. pi g w eight, lb. 7. 2 6 . 9  
21 days 
Litter s ize 8 . 6  9. 7 
Litter w ei ght, lb. 83. 6 94. 5 
Avg. pi g weight, lb. 10 . 0  9. 8 
T able 3.  Sow Wei ght Change and Feed Consump ti on--Tri al 1 
Sow weight after farrowi ng ,  lb. 
Sow weight, 21 days lactati on, lb. 
Sow weight change, lb. 
7 days 
14 days 
21 days 
Sow feed cons u mpti on, lb. 
7 days 
14 days 
21 days 
Feed cons umed/ pi g weaned, lb. 
4 9  
438. 9 
438 . 2 
2 . 0  
2. 7 
-0 . 7 
94. 4 
218 . 3 
348 . 8  
44. 0 
419. 5 
435 . 8  
11. 5 
14. 7 
14. 7 
100 . 3  
225. 9 
36 9. 3 
40 . 2  
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T ab le 4. L itter Production Data--T rial 2 
L actati�_l2_!'_9_�ein levels 
·------------------· -·· __ _______ 1:_2% _____ _____ 1_5-.!.__8_& ___ _ 
B irth 
L itter size 10. 9  10 . 9  
L itter weight, lb . 30. 2 30 . 9  
Av g. pig w eight, lb . 3 . 0  2. 8 
]_d ays 
L itter size 8. 9 9. 8 
L itter weight, lb . 42. 4 48. 3  
Av g. pig w eight, lb . 4. 8 4. 9 
li. d ay s_ 
L itter size 8. 6 9. 5 
L itter weight, lb . 6 4. 8  72. 5 
Avg. pig weight , lb . 7. 6 7. 6 
21 d a:z:s. 
L itter size 8 . 3 9. 3 
L itter weight, lb . 86. 4 9 7 . o  
Av g. pig weight, lb . 10 . 4  10 . 5  
T ab le 5. Sow Weight Change and F eed Conslllllp tion--T rial 2 
Sow w eight after farrow ing, lb . 
Sow weight, 21 days lactation, lb . 
Sow weight change, lb . 
7 days 
14 d ays 
21 days 
Sow feed consumption, lb . 
a 
7 days 
14 days 
21 days 
F eed consumed / pig weaned , lb .
a 
L actattsm. _pro��in _le�ls 
_ _ _ 12% -- ___ __ Ll._._8% --
440 . 2  46 7. 2 
444. 6 476 . 7 
4. 8 4. 8 
2. 3 8. 9 
4. 4 9. 5 
104. 4 91. 5 
23 4. 7 215. 2 
3 71. 7 3 44. 8 
47. 7 3 8 . 2 
--- ·- - - - - ----------- -------- ------
a
Significant (P< . 0 5) d ifference due to treatment. 
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Ef fect of Protein Cons ump tion by the Growing Gil t 
Upon Pub erty , Ovulation and Reproduction 
G .  W .  Lib al and R .  C .  Wahls trom 
Low protein diets have b een shown to signi fi cantly decrease daily weigh t 
gain of the growing p ig ,  resulting in the pig reaching market weigh t at a lat er 
age .  At th e same t ime body weigh t  has been credi ted with influencing the age 
at which gilts reach pub erty and exhibi t their firs t es trus . If rep lacement gilts 
could b e  fed a low prot ein die t  dur ing the growing pe riod resulting in a smaller 
more pract ical sow wi thout affecting pub erty or sub s equent rep roductive performance , 
feed cos ts could b e  s ignifi cantly reduced . The experiment rep orted herein was 
des igned to dete rmine the effect of a 14% protein diet and a 1 0% pro tein diet 
from 100 lb . to farrowing on weigh t gain , pub e rty and rep roductive performance 
of gilts . 
Experimental Procedur_� 
Forty gilts were allotted on the basis of weigh t  and ances try to two rep li cati ons 
of two treatments forming f our group s  each cons is ting of ten gi lts . Average ini tial 
weight for each pen was app roximately 96. 7 pounds . Each gilt was fed in an individual , 
divided feeding s tal l allowing close control of feed consump tion . The two experimental 
di ets we re a 1 0% protein diet and a 1 4% protein diet each fed at the rat e of 4 . 5 lb . 
per day . Percent compos i tion of the diets is shown in table 1 .  S tabi li zed anima l 
fat was added to the high er pro tein die t to make th e two e xpe rimental di ets isocaloric . 
Individual pig we igh ts we re ob tained for the firs t 1 40 days to s tudy the 
growth curve of the gi lts receiving the two pro tein levels . At app roximat ely 150 
days on tes t b lood samp les we re taken from each gilt to ob tain b lood urea ni trogen , 
glob ulin and se rum pro tein levels as an indi cation of adequacy o f  diet . From 
app roximately 5 months of age the gilts we re checked daily with the us e o f  a b oar 
t o  detect es trus . All gilts were b red when they exhibi ted thei r third es trus 
regardless of age or weigh t . At this t ime weigh t and age at b reeding were recorded . 
Aft er b reeding , half of those previously on the 10% di et were trans ferred to the 
1 4% die t and half of the gilts receiving the 1 4% protein diet were transf erred 
to the 10% protein diet . The other half of each group remained on the s ame di et 
as they received during the growing pe riod . Hal f of the gilts in each of thes e  
four groups were then ass igned to be slaugh tered 2 5  days p ost-b reeding and half 
were assigned to farrow . Th e allotment of gi lts th roughout the s tudy is shown 
in tab le 2. Gilts that were as signed to the s laugh ter group were killed in the 
SDSU Meat Laboratory . B lood samp les were ob tained , corpora lut ea on the ovaries 
were counted as an indicat ion of ovulation rate and the numb er of embryos p res ent 
in the uterus of pre gnant gilts was recorded . 
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The gilts allot ted to the farrow gro up were b rough t into the farrowing b arn 
at 1 1 0 days of ges tation , wei ghed and a b lood samp le ob tained . Pig bi rth weight , 
litter weigh t and litter si ze were recorded at birth , 7 days , 1 4  days and 2 1  days 
of lact ation . S ow weigh ts were recorded at the same intervals . From thes e data , 
ges tation wei gh t gain and sow weigh t  change during lactation were calculated . 
Res ults -----
T ab le 3 indicat es the growth pe rformance of the gilts during the growing 
p eriod . The gilts averaged app roximately 99 . 7  lb . when the tes t s tarted . Af ter 
28  days on tes t  the gi lts fed the 1 4% pro tein diet were signi ficantly heavier 
than those receiving the 1 0% p ro tein die t .  This difference became greater at each 
2 8-day we ighing pe riod throughout the firs t 1 40 days when re gular weighing was 
t erminated . Weight at breeding was no t signi ficantly di fferent between the two 
groups and the difference in average weigh t  at this time was less than at 1 40 days 
on tes t .  Weigh t gain from the b eginning of the trial until b reeding was s igni fi cantly 
greater for the gilts receiving the high p rotein diet , even though they were 5 days 
younger on the average than the gi lts receiving the 10% p ro tein di et . 
Tab le 4 shows the influence of p ro tein level fed during the growing p erio d  
and the firs t 25 days o f  ges tati on . Weigh t o f  the gilts 25 days af ter b r eeding 
was significantly affe cted by p ro tein levels during the grower period b ut not 
during the ges tat ion pe riod . Gain from b reeding to s laugh ter and number of corpora 
lutea and numb er of emb ryos present in the uterus were not affected by grower 
or ges tation p rotein levels . 
Tab le 5 sununarizes the e f fe ct of the growe r and ges tati on treatments on li tter 
size and pig performance . There was an advantage in litter size of almos t 3 pigs 
at birth , 7 days , 1 4  days and 2 1  days for gi lts fed the 1 4% protein die t . However , 
these differences we re not s tatis tically di fferent prob ab ly due t o  the small numb er 
of gilts involved . Litter size was very s imilar when evaluated on the b asis  of 
ges tation prot ein level . T otal li tter weigh t was great er at all wei gh periods 
for the gilts fed 1 4% p rotein during the growing period but not signi fi cantly di ff erent . 
The s ame was t rue for gilts fed the 14%  pro tein diet during ges tation . Average 
pig we ight was les s for gilts fed 1 4 %  p ro tein during the growing period . This 
dif ference was s tatis tically signi fi cant only at bi rth . The lower average p ig 
weight can p rob ab ly be exp lained by the larger li tter size of the gi lts on this 
t reatment . 
S ow  we igh t change due to p rot ein levels is summari zed in t ab le 6 .  No s igni fi cant 
dif ferences in ges tat ion 1 10-day weigh t ,  ges tation weigh t gain , or sow wei gh t 
change af ter 7 ,  1 4  or 2 1  days o f  lactat ion were observed . There was , however , 
a great deal o f  variati on in average values as shown in the tab le .  
A summary o f  b lood data ob tained from samples taken after appro ximately 1 50 
days on tes t and e i ther at s laugh ter or at parturi tion is shown in table 7 .  To tal 
s erum protein was signif icantly greater in samples from gi lts receiving the higher 
p ro tein level during the growing pe riod after 150 days o f  the expe riment .  Other 
criteria at 1 50 days and b lood urea ni trogen , globulin , t otal s erum p rotein and 
alph a  gamma glob ulin ratio at s laughter and parturi tion were unaf fected by di etary 
p ro tein levels . 
5 2  
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Forty gi lts averaging 9 9 . 7  lb . were allot ted to two dietary treatments , 1 4% 
p rotein or 1 0% protein fed at the rate of 4 . 5  lb . per day . Es trus was observed 
with the use of a b oar and all gilts were bred when they exhib i ted their third 
es trus . Gilts then ei ther remained on the s ame treatment or were swi tched to the 
oth er treatmen t . Half of each group were s laugh tered 25 days after b reeding and 
the oth er half allowed to farrow . Gilts receiving the 1 4% diet were significantly 
heavier at 1 40 days on tes t ,  at b reeding and at s laugh ter 25 days after b reeding 
due to the dietary prot ein levels fed during the grower perio d .  Gain from b reeding 
to slaughter and numb er of co rpora lutea and embryos were unaf fected by e'!."ower 
or ges tat ion protein levels . Litter s i ze was larger at birth , 7 days , 14  days 
and 2 1  days for gilts receiving 14% p rotein during the growing period but not s ig­
nificantly different . Average pig weigh t was sligh tly les s for this treatment 
group , prob ably due to the larger li tter s i ze . 
Ges tat ion weigh t gain and s ow weight change during lactation were not sig­
nifican tly af fecte d  by protein levels . Blood cri teria revealed a s igni fi cantly 
higher serum pro tein level for gilts receiving th e 1 4% diet after the growing 
period but no differences in the later samp le .  
Tab le 1 .  Percent Composition of Eh�erimental Diets 
Ground yellow corn 
Soyb ean meal ( 4 8 . 5%) 
Soybean meal ( 45 . 0% )  
S tabi li zed animal fat 
D ical ci lllII phosph ate 
Limes tone 
Trace minerali zed s alt (h igh zinc) 
V i tamin premix 
53 
10% protein 
9 3 . 1 
3 . 6  
1 . 6  
0 . 5  
0 . 5 
0 . 7  
1 4�� pro tein 
8 1 . 9  
1 3 . 8 
1 . 1  
1 . 5  
0 . 5  
0 . 5  
0 . 7  
.... .................................... ._ 
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T ab le 2 .  Allotment of Gilts for th e P ro t ei n  S tudy 
Growe r 
1 0 %  1 4% 
ReE 1 _ Rep_L_ 
1 0  gi lts 
�i:.p_l_� 
1 0  g i lts 
iey __ _ '.?__ _ 
1 0  gilts 1 0  g i l t s  
� / � / 
20 gi l t s  2 0  gi l t s  
I Ges tation I � 
1 0 �� 1 0% - ·---·--�-
1 0  gilts 10 g i l ts 1 0  gilts 10 gi lts  
I \ I \ I \ I \ 
Kill Farrow ---- ---
5 gilts 5 g i l t s  
K i l l  Farrow ---- ----
5 g i l t s  5 gi lt s 
Kill 
5 gi lts 
Far row - -
5 g i l t s  
Kill Farrow - -- -- -
5 gi l t s  5 gi lts 
-- --- - - - --- -- - � - ---- ----� ---·-·---- ---
T ab le 3 .  G i l t  Performance During Growing Pe ri od 
Ini t ial we igh t ,  lb . 
2 8-day weigh t ,  lb . a 
5 6- day weigh t , lb . a 
84-day we igh t ,  lb . a 
1 1 2 -day we igh t ,  lb . a 
1 40 - day we igh t ,  lb . a 
We igh t at b r eed ing , lb . 
Gain to b reed ing , lb . b 
Age at b r e eding , days 
Diet ary pro t e in l evel� 
1 0% 1 4 % -- ----- -- ------ ----� 
9 9 . 7  9 9 . 6  
1 2 7 . 2  1 3 6 . 7 
1 5 3 . 5  1 7 3 . 2  
1 8 0 . 9  20 8 .  l 
2 0 8 . 5 2 4 1 . 7 
2 30 . 9  2 6 8 . 7 
2 5 9 . 2 2 7 3 . 4  
1 5 7 . 8  1 7 4 . 0  
2 7 4 . 4  2 6 9 . 5  
---·- � --- --- ----
aS i gn i f i c an t  ( P < . 00 5 ) d i f fe rence <lue to t re atnent . 
b s ign i f i c an t  (P < . 0 5 ) d i f f e rence due t o  treatmen t .  
(J] 
(J] 
Tab le 4 .  Effect o f  Protein Levels During the Growing Period and Firs t 25 Days of Ges tation 
Growe r Gestation Combination 
Protein level 10% 14% 10% 14�� 10- 10  10-14 1 4- 10 14- 14 
Slaugh ter we ight , lb . 
a 
264 . 8  296 . 1  279 . 7  2 8 1 . 2  25 7 . 5  2 7 2 . 0  30 1 . 8  290 . 4  
Gain to slaughter , lb . 20 . 8  27 . 7  24 . 2  24 . 3  2 1 . 0 20 . 5  2 7 . 4  28 . 0  
Number of corpora lutea 13 . 1  14 . 9  13 . 7  14 . 3  1 2 . 4  1 3 . 8  15 . ()  14 . 8  
Number of embryos 1 1 . 5  1 1 .  2 1 1 . 9 10 . 8  1 1 .  2 1 1 . 8  1 2 . 7  9 . 8  
-- ----·· ----- · 
a
S igni ficant (P< . 05 )  difference in slaughter weight due to protein level during the growing period . 
� 
V1 
Table 5 .  Ef fect of Gilt Protein Levels on Lit ter S ize and Pig Performance 
Grower Ges tat ion Combinat ion - -
10% 14% 10% 14% 10- 10 10- 1 4  14- 10 14- 14  
Bir th --
Lit ter s ize 8 . 5  1 1 .  3 9 . 5  10 . 3 7 . 5  9 . 5  1 1 .  5 1 1 . 0  
S t illborn 0 . 3 3 0 . 75 o .  7 1  0 . 38 0 . 6 7 0 . 00 0 . 75 0 . 75 
Lit ter we ight , lb . 26 . 5  28 . 9  25 . 4  29 . 0  2 1 . 4  29 . 8  29 . 5  2 8 . 4  
Avg . pig weight , lb .
a 
3 . 0  2 . 6  2 . 8 2 . 9 2 . 9  3 . 1  2 . 6  2 . 6  
7 days 
Litter s ize 6 . 1  9 . 0  7 . 7  7 . 4  5 . 8  6 . 3  9 . 5  8 . 5  
L it ter weight , lb . 32 . 2  4 2 . 3  35 . 7  38 . 8  29 . 4  34 . 9  4 2 . 1 4 2 . 6  
Avg . p ig weight , lb . 5 . 3 4 . 9 4 . 8  5 . 4  5 . 1 5 . 5  4 . 5  5 . 3 
Ul "' 
m 
1 4  days 
L it ter s ize 6 . 0  8 . 8  7 . 3  7 . 4  5 . 6  6 . 3  9 . 0  8 . 6  
Litter weigh t , lb . 48 . 6  64 . 4  50 . 4  62 . 6  4 1 . 6  55 . 7  59 . 3  69 . 4  
Avg . pig weight , lb . 8 . 1 7 . 6  7 . 0  8 . 7  7 . 4  8 . 8  6 . 7 8 . 5  
2 1  days 
Litter s ize 5 . 9  8 . 8  7 . 2  7 . 4  5 . 4  6 . 3  9 . 0  8 . 5  
Litter weight , lb . 7 1 . 1  90 . 8  74 . 1 87 . 8  64 . 1  78 . 0  84 . 0  9 7 . 7  
Avg .  pig weight , lb . 1 1 . 4 10 . 8  10 . 0  1 2 . 2  1 0 . 5  1 2 . 3  9 . 4  1 2 . 1  
a 
S ignificant (P< . 05) dif ference due to protein level during the growing period . 
(.J1 
-..J 
Tab le 6 .  S ow We igh t Change Due to Pro tein Levels 
Growe r Ges tation 
10% 14% 10% 14% 10-10 
Ges tation 1 10-day weight ,  lb . 362 . 2  379 . 4  352 . 0  389 . 6  346 . 4  
Ges tat ion gain , lb . 1 14 . 3  90 . 4  9 1 . 0  1 1 3 . 8  1 29 . 0  
Lactation 
7-day we igh t change ,  lb . 2 3 . 7  30 . 0  2 7 . 3  26 . 8  19 . 8 
14-day weigh t change , lb . 30 . 3 26 . 9  30 . 5  26 . 6  2 7 . 3  
2 1-day we ight change , lb . 39 . 0  28 . 0  40 . 6  26 . 4  4 1 . 3  
''' '" ,,,�,, • ""'''·"-''''"'fr'Jf_.,,lj_'._ 
Combination 
10- 14  1 4- 1 0  
3 7 8 . 0  35 7 . 0  
99 . 7  1 2 3 . 3  
2 7 . 5  34 . 8  
33 . 3  33 . 8  
36 . 8  40 . 0  
Tab le 7 .  Effect o f  Pro tein Leve ls Upon B lood Componen ts 
Grower Gestation Combination 
10% 14% 10% 14% 10- 10 10- 1 4  14- 1 0 
End of growing Eeriod 
B lood urea ni trogen , mg % 7 . 89 7 . 85 7 . 83 7 . 90 7 . 66 8 . 1 1  7 . 99 
Glob ulin , g % 2 . 9 0 3 . 0 7  2 . 84 3 . 1 3  2 . 5 1 3 . 29 3 . 1 8 
Total serum pro tein , g %
a 
5 . 9 2  6 . 4 7  6 . 0 5  6 . 34 5 . 66 6 . 1 8 6 . 45 
Alpha gamma glob ulin ratio 1 .  9 1  2 . 0 7 2 . 22 1 .  75 2 . 48 1 .  33 1 . 9 7  
Before s laugh tering or farrowing 
Blood urea ni trogen , mg % 5 . 5 3 6 . 60 5 . 68 6 . 46 6 . 06  5 . 00 5 . 29 
Glob ulin , g % 2 . 5 4  2 .  7 2  2 . 6 1  2 . 6 4  2 . 56  2 . 52 2 . 69 
Total serum protein , g % 6 . 26 6 . 6 1  6 . 44 6 . 4 4  6 . 1 3 6 . 40 6 . 75 
Alpha gamma globulin ratio 1 . 53 1 . 48 1 . 54 1 . 47 1 . 46 1 . 60  1 . 6 2  
a 
S igni ficant (P< . 05) di fference due to protein level during growing pe riod . 
�-......, 
14- 14  
40 1 .  3 
5 7 . 5  
25 . 3  
20 . 0  
15 . 9  
1 4- 14 
......, 
7 . 70 
2 . 9 5 
6 . 50 
2 . 1 7 
7 . 9 2 
2 .  7 7  
6 . 4 8 
1 . 34 
South Dakota S tate Univers ity 
Brookings , S outh Dakota 
Department of Animal S c ience 
Agricultural Exp eriment S tation 
A . S .  Series 7 3-50 
E ff ect of Lactation Feeding Leve l on Sow and 
Pig Performance 
G .  W .  Lib al and R .  C .  Wahls trom 
Milk produc tion of the sow during lactati on is influenced by feed cons umed ,  
condition o f  the sow ,  leng th o f  lactation and number o f  p igs she i s  nurs ing . Previous 
work at this s tation has shown an economic advantage for feeding sows ad -�ibi tum vs . 
limiting feed during lactation if  s ale weight of the sow is taken into cons ideration . 
The experiment reported herein is an at temp t to confirm these findings and app ly 
pres ent cos ts and prices to the data t o  de termine the mos t  economical feeding manage­
ment during lactat ion . 
Experimental Procedure 
Twenty-s ix sows and gilts were allotted to two lactation treatment groups 
on the b asis of ances try , age and weight .  Three gi lts and 10 sows were fed ad 
lib i tum for a 2 1-day lactation period and 2 gilts and 1 1  sows received 1 pound 
of feed per day for each nurs ing pig . The lactation feed was a corn-soyb ean meal 
die t  containing 1 0% ground beet pulp and was cal culat ed to contain 16% p ro tei n .  
Litter size , li tter weigh t ,  average p i g  wei gh t , sow wei gh t  and sow feed consump tion 
were ob tained at 7 ,  14 and 2 1  days of lactation . 
Results 
The litter production data are shown in tab le 1 .  Ini tial li tter size was 
equal at birth and remained essentially equal between treatment groups at 2 1  days . 
No s tatis tical diffe rences in total li tter wei gh t  or average pig weigh t were f ound , 
although there was a �  lb . advantage in average pig weigh t at 2 1  days for the 
�d lib i tum fed group . Percent survival was s ligh tly higher when s ows were limi ted 
fed . 
Feed consump tion and sow we igh t change data are shown in table 2 .  Over the 
2 1-day lactat ion pe riod the sows fed ad lib i tmn remained fairly cons tant in weigh t , 
while sows fed 1 lb . of  feed per day per nurs ing pig los t approximately 24  pounds . 
This was a s tatis tically signifi cant di f ference between treatment groups . Sows 
fed ad lib i tulJ! consumed significantly more fe ed daily than the limi t fed s ows . 
Ad lib i tum fed s ows consumed twi ce the dai ly feed per pig weaned over the 2 1-day 
lact ation period as sows limit fed . These we re s tatis tically s igni ficant di fferences . 
Tab le 3 shows comparis ons of  re turns per sow from the two feeding regimes . 
Bas e  values used for the calculations were feed , $ 0 . 05 pe r lb . ;  s ows , $ 0 . 35 pe r lb . 
and p igs ( 2  x $ 40 cwt .  for butchers ) , $0 . 80 per pound . Ad lib i tum fed s ows cons umed 
1 3 7 . 5  lb . more feed pe r sow than limit fed sows , res ulting in additional feed cos ts 
of $ 6 . 88 .  Thes e same sows gained an additional 2 3 . 9  lb . ,  res ul ting in addi tional 
s ales of $ 8 . 37 .  L i tters from ad lib i tum fed sows averaged 7 . 1  lb . heavier at 2 1  
5 8  
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day s , res ulting in a $ 5 . 6 8 advantage in sales over feedin g 1 lb . per p i g  p e r  day . 
Ove rall p ro f i t per s ow was $ 7 . 1 7 gr eat e r  for t h e  ad l ib i t um fed group . 
Th es e calculati ons are b as e d  up on innnediate s al e  of p igs and sows a f t e r  weani ng . 
I f  the s ows we r e  t o  remain in the herd , p e rh ap s  the di f f e renc e  in sow weigh t would 
be l es s  imp o r t an t . Thes e data and calculati ons confi rm p revious work at th is 
s ta t ion s howing an economi cal advant ag e  for ad lib i t um feeding o f  sows d uri ng lactat i on . 
Twenty-six s ows and gi l t s  were allo t ted t o  two lac t a t i on t re atment group s 
rec eiving feed ad l ib i t u� o r  at th e rat e o f  1 lb . pe r day per nurs ing p ig . L i t t e r  
s i ze ,  l i t ter we igh t ,  average p i g  weigh t and pe rcent s urvival were s ta t i s t i cally 
unchanged by lactation managemen t . However , average p i g  weigh t was ab o u t  12 lb . 
h eavi e r  f o r  p igs fed ad lib i tum and percent s urvival favored the group fed 1 lb . 
p e r  day p e r  nursing p ig .  S ows fed a� lib i tum los t  s igni f i cantly less wei gh t dur i ng 
lac t a t i on . Feed cons ump t ion and daily sow feed pe r p i g  weaned we re s igni f i can t ly 
h igh e r  fo r th os e s ows fed a<! lib it:._� .  Us i ng b ase value pri ces f o r  feed , w e t  s ows 
and we aned p igs , th ere was a cons i de rab le economi c advan tage to the a d  lib i t um 
method of f e ed ing lac t at ing sows . 
T ab le 1 .  Li t t e r  P ro du c t i o n  Data 
B i rth ----
L i t t er s i ze 
L i t t e r  weir;h t ,  lb . 
Avg . p i g  we igh t , lb . 
7 da:ts 
L i t te r  s i z e 
L it t er weigh t , lb . 
Avg .  p i g  weigh t , lb . 
P e rc en t  s urvival 
1 4  d� 
L it t er s i z e  
L i t t er w e ight , lb . 
Avg . p i g  weigh t , lb . 
P e rc ent s u rviv al 
2 1  dais 
L it t e r  s iz e  
L i t t e r  weigh t , lb . 
Avg . p i g  weigh t , lb . 
P e rcent s urvival 
_ Sow la c t a t ion managemen t  
A d  l ib i t um 1 lb . /p i g / day 
.��-��-==:...::=:::=::::::=:: 
1 2 . 0  1 2 . 0  
34 . 0  3 6 . 2  
3 . 0  3 . 1 
9 . 2  10 . 5  
44 . 9  5 4 . 4  
4 . 9  5 . 2  
8 1 . 0  89 . 8 
8 . 8  10 . l  
6 8 . 6 74 . 0  
8 . 0  7 . 4  
7 7 . 9  86 . 3  
8 . 2  9 . 2  
8 7 . 7  94 . 8  
10 . 8  10 . 3  
74 . 2  79 . 2  
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Tab le 2 .  Feed Consump tion and S ow Weigh t  Change Data 
Sow lactation feeding management 
Ad libitum 1 lb . /pig/day 
S ow we igh t  after farrowing , lb . 
S ow weight , 2 1  days lactation , lb . 
S ow weigh t  change to 2 1  days , lb . a 
b S ow feed consump tion to 2 1  days
fi 
lb . 
Dai ly s ow feed cons ump tion , lb . 
Daily sow feed per p i g  weaned , lb . a 
4 6 8 . 3  
4 6 8 . 1  
-0 . 2  
329 . 2  
15 . 7  
1 . 9 1  
a . 
b
Significant (P < . 05)  difference due to treatment . 
S ignificant (P< . 005)  difference due to treatment . 
T ab le 3 .  Comp aris ons of Returns Per Sow After 
2 1 -Day Lactation Period 
Feed cos ts : 1 37 . 5  lb . diff erence in total feed 
cons urnp tion x $0 . 05 /lb .  = $ 6 . 88 (advantage 1 lb . /p i g/ day) 
Sow s ales : 2 3 . 9  lb . diff erence in sow weigh t change 
x $0 . 35/lb . = $ 8 . 37  ( advantage ad lib itum) 
Pig s ales : 7 . 1  lb . difference in li tter weigh t  
x $0 . 80/lb .  = $5 . 68 ( advantage a d  l ib itum) 
Prof it per sow :  ( $8 . 37  + $ 5 . 68)  - $ 6 . 88 = $ 7 . 1 7  more per s ow 
fed ad lib it um 
6 0  
459 . 3  
4 35 . 2  
- 24 . 1  
19 1 . 7  
9 . 1  
0 . 9 9  
-
